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The meetings were held on the campus of the University of Minnesota. The 
mathematicians were comfortably housed in Sanford Hall and had their dining 
room and social rooms there. Such provisions, which have become increasingly 
frequent in recent years, promoted very noticeably the pleasant character of 
the meetings because of the more personal contacts which are otherwise not so 
largely possible. The committee on arrangements under the chairmanship of 
Professor Brink planned carefully in advance for the convenience of the visitors, 
and as a result the matters of registration and of service throughout the week 
were carried out very smoothly. 

About one hundred and twenty-five were present at the joint meeting on 
Friday evening, the majority remaining over the week-end and being reinforced 
by many new comers on Sunday and Monday. Coming just before the close of 
the Summer Session of the Society for the Promotion of Engineering Education, 
the Friday evening meeting formed an important link between that session and 
the meetings of the two mathematical organizations. Numerous parties drove 
about the beautiful boulevards of Minneapolis and vicinity on Saturday and 
Sunday. 

A reception was held on Monday evening, Dean Ford of the Graduate School 
and Mrs. Ford welcoming the visiting mathematicians. A delightful luncheon was 
given for the visiting ladies on Tuesday noon at the Lafayette Club on Lake Min- 
netonka, automobiles being provided for all the ladies who attended. 

The joint dinner was held on Wednesday evening at the Minneapolis Auto- 
mobile Club. A cordial welcome was given in a speech by President L. D. Coff- 
man. Professor Hedrick gave information as to the nature of the summer meet- 
ings at Los Angeles in September, 1932 and the incidental delights which may 
be found in connection with the meetings. He offered a resolution which was 
adopted by rising vote, expressing to the University authorities, and to the 
committee on local arrangements, our appreciation of their provision of the 
excellent and comfortable facilities afforded during the meetings. Brief speeches 
were made by Miss Weiss, who graciously invited the mathematicians to the 
New Orleans meetings in December and spoke of the many attractions in and 
about New Orleans; by Professor MacLean, who spoke in a very fitting manner 
of the cordial relations between the Dominion of Canada and the United States 
and called for definite efforts to promote active relations between the two coun- 
tries; and by Professor Weaver, who commented very wittily on humorous inci- 
dents of the week and on the proposed plan for publicity in matters mathemati- 
cal. 

The American Mathematical Society held its thirty-seventh summer meet- 
ing and fifteenth colloquium from Tuesday to Friday, the colloquium lectures 
being given by Professor Marston Morse of Harvard University on “The calcu- 
lus of variations.” On Wednesday morning Professor Edmund Landau of the 
University of Géttingen gave an address by invitation on “Schnirelmann’s 
theorem,” and on Thursday morning Professor C. C. MacDuffee of Ohio State 
University gave an address by invitation on “Ideals in linear algebras.” Sessions 
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for the reading of papers were held on Tuesday and Wednesday afternoons and 
Friday morning. 

The Mathematical Association held sessions on Friday evening, Monday 
afternoon and Tuesday morning, Professor H. P. Hammond presiding at the 
first session and Vice-president C. N. Moore at the other two. The Association is 
under obligations to the committee consisting of Professor Warren Weaver 
(chairman), W. E. Brooke, Jewell C. Hughes, and J. H. Taylor for the prepara- 
tion of an excellent program. Abstracts of some of the papers are given, num- 
bered in accordance with the numbers of the papers. 


Joint SESSION OF THE ASSOCIATION WITH THE SOCIETY FOR THE PRO- 
MOTION OF ENGINEERING EDUCATION 


(1) “Some great engineer-mathematicians” by Dean C. S. SLICHTER, Univer- 
sity of Wisconsin. © 

(2) “Some frequently overlooked mathematical principles of descriptive 
geometry” by Professor W. H. ROEVER, Washington University. 

1. Professor Slichter pointed out the broad character of the learning of the 
mathematician of old, in particular the double field of Archimedes in pure 
mathematics and engineering. After giving a summary of the work of Leonardo, 
Euler, the Bernoullis and many others in other fields than mathematics alone, 
he contrasted Lord Kelvin and Heaviside. Even as an undergraduate Kelvin, as 
William Thomson, discovered the method of electrical images. Within one year 
of graduation he was called to the chair of natural philosophy at Glasgow and 
held this position for more than fifty years, combining throughout his career re- 
markable achievements in pure mathematics and applications to the telegraph, 
the submarine telegraph, electrical measurement, and so on, winning fame and 
wealth by his attainments. Heaviside, who came from a family of engineers, held 
office with a telegraph company for several years during which he showed that 
quadruplex telegraphy was possible and contributed to scientific journals papers 
of much ability and originality. But because of increasing deafness he spent all 
his life after the age of twenty-four as a scientific hermit at Torquay. His mathe- 
matical studies were profound and difficult to understand. They were often cut 
through the requirements of the editors, so that his work has been difficult to 
follow and to appraise. His inventions in telephonic developments are worth 
millions to all the world; but he did not take out patents on these and was not 
conspicuous or wealthy as compared with Lord Kelvin. Happily he was suitably 
honored in his last years. It is a cause for scientific hopefulness in this day of 
over-specialization that men like these two do appear at culminating epochs in 
the affairs of men. 

2. The purpose of Professor Roever’s paper is to call attention to some of the 
mathematical principles of Descriptive Geometry which are either overlooked 
or understressed, due to the fact that the subject is now taught almost exclu- 
sively by teachers of drawing rather than by mathematicians. 


1931] FIFTEENTH SUMMER MEETING 491 


After tracing the evolution of Descriptive Geometry from the art of stone- 
cutting, the problem of this subject was precisely stated as that of representing 
the objects of space by figures in a plane and of solving the problems of space by 
constructions which can be executed in the plane. It was then pointed out that 
the sight-process leads to the methods of projection as a means of representation 
and that this method while sufficient for the artist has to be augmented in order 
to provide a means for obtaining an unambiguous correspondence between space 
and the plane so that the problems of space may be solved by constructions in 
the plane. Thus one is led to methods of double projection such, for instance, 
as the Mongean and axonometric methods as well as to methods of double 
trace, such as the method of free perspective and the clinographical method 
(including the topographical method). It was also shown that certain methods 
of double projection would have no significance without such fundamental 
theorems of Descriptive Geometry as the theorem of Schwarz (or the theorem 
of Gauss) for orthographic projection, and the theorem of Pohlke for oblique 
projection. Several of the problems of space were solved by each of the methods 
above mentioned. Attention was also called to methods of constructing the 
bounding curves of projections of surfaces. 


First SESSION OF THE ASSOCIATION 


(3) “The present situation in projective differential geometry” by Professor 
E. P. LANE, University of Chicago. 

(4) “Business and statistics” by Professor H. C. CARVER, University of 
Michigan. 

3. Professor Lane first called attention to the past, or history, of Projective 
Differential Geometry. Then he described the present situation as reflected by 
the literature. Finally, he pointed out some of the directions which the develop- 
ment of this science might follow in the future. 

The history of projective differential geometry is comprised in two distinct 
periods; first, that of the discovery of isolated results now recognized to be of a 
projective differential nature; second, that of the conscious study of projective 
differential geometry and of the organization of theories of this subject. The 
earlier period extended over approximately the two and one-quarter centuries 
ending in 1875. During this time results later incorporated in the science of 
projective differential geometry were announced by such men as Dupin, Chasles, 
P. Serret, Moutard, Hermite, Lie, and Darboux. Since 1875 projective differen- 
tial geometry has been consciously studied first by Halphen and later by Wilczyn- 
ski, Fubini, and others. 

The present situation in projective differential geometry may be considered 
as reflected by the literature, and more particularly, by the books which have 
been published or have been announced on this subject. Of the books actually 
published there are five (one in two volumes) by Wilczynski, Tzitzéica, Fubini, 
and Cech. There are two books announced but not yet published, one by Bom- 
piani and one by Lane. 
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Any predictions as to the course of future development of a science are 
necessarily somewhat uncertain but may be interesting nevertheless. One un- 
solved problem is to construct a projective differential theory of a curved va- 
riety of k dimensions immersed in a linear space of m dimensions, with 1<k< 
n—1 and n>4, analogous to Wilczynski’s or Fubini’s theory of a surface in 
ordinary space. Sets of varieties which are the loci of linear spaces in corre- 
spondence are being studied by means of certain systems of linear differential 
equations of the first order. Another topic proposed for study is projective dif- 
ferential geometry in the large. And it seems quite likely that sufficient attention 
has not yet been given to the projective differential study of singularities of con- 
figurations. 

4. Professor Carver called attention to the fact that the trend of business 
statistics is, and necessarily must be, toward the mathematical end of the statis- 
tics spectrum, and stressed the fact that mathematical statistics—essentially a 
combination of probability and pure mathematics—is sadly in need of a rigor 
which only specialists in pure mathematics can supply. After defining briefly 
several statistical concepts such as average, standard deviation, frequency distribu- 
tion, etc., and describing briefly the theory of sampling, he went on to describe 
the theory of inverse sampling, referring to the work recently accomplished by 
R. A. Fisher and to the excellent survey by Professor P. R. Rider in the Annals 
of Mathematics for October, 1930. He concluded with a discussion of business 
statistics, expressing regret that that phase of business statistics which deals 
with the analysis and projection of time series rests inexcusably on an exceed- 
ingly unstable foundation. This work is being done by economists and “profes- 
sional forecasters” who are far more interested in making predictions than they 
are in estimating the probability that the actual occurrences will differ from 
their forecasts by more than a specified per cent. Professor Carver insisted that 
with very few exceptions estimates of the future terms in time series should be 
expressed numerically and in precisely the same terms that will subsequently 
be employed in recording the corresponding facts for historical purposes. When 
this is done, we can at least obtain empirical approximations for the probable 
errors of these estimates and we may then expect that competition among fore- 
casters will result both in an increase in the reliability and in a corresponding 
decrease in the number of forecasters. It is highly desirable that our students of 
business administration possess a sufficient mathematical background to enable 
them to know at what point in their work they should ask the aid of mathe- 
matically trained statisticians. Mathematical statisticians are not at the present 
time capable of solving all the problems that might reasonably be submitted to 
them. For instance, the entire theory of sampling will probably require funda- 
mental alterations in order that it may be applied properly to time series, since 
each sample contains ordered variates with respect to time. Professor Carver’s 
plea was that mathematicians should realize the importance of this branch of 
applied mathematics, since the business world will soon be insisting on a better 
cooperation of mathematics and economics. 


1931] 


FIFTEENTH SUMMER MEETING 


SECOND SESSION OF THE ASSOCIATION 


(5) “Some mathematical aspects of the new physics” by Professor J. H. VAN 
VLECK, University of Wisconsin, by invitation. 

(6) “Functions of the Mathematical Association of America,” a retiring 
presidential address by Professor J. W. YounG, Dartmouth College. 

5. This paper will appear in this MONTHLY early in 1932. 

6. This paper will appear in this MONTHLY early in 1932. 


MEETING OF THE BOARD OF TRUSTEES 


Eight trustees were present at the meeting on Monday evening. 
The following thirty-five persons and one institution were elected to mem- 


bership on applications duly certified : 


To Individual Membership 


H. M. Ackey, A.M. (Olivet). Prof., Western 
State Teachers Coll., Kalamazoo, Mich. 

StstER ALICE IRENE, A.M. (St. Canisius). 
Prof., Coll. of St. Rose, Albany, N. Y. 

N. B. Atuison, A.M. (Kentucky). Instr., Univ. 
of Kentucky, Lexington, Ky. 

Max AsTRACHAN, A.M. (Brown). Instr., Brown 
University, Providence, R. I. 

N. A. Banks, M.S. (Wilberforce). Prof., Tillot- 
son Coll., Austin, Tex. 

J. I. Bounert, Jr. Senior, Carnegie Inst. of 
Tech., Pittsburgh, Pa. 

G. M. Brown, M.Sc. (Univ. of Leeds, England) 
Tiffin, Ohio 

C. E. Buett, A.B. (Oberlin), Grad. Student, 
Ohio State Univ., Columbus, Ohio 

W. H. H. Cowes, A.M. (Columbia). Prof., 
Head of Dept., Math and English, Pratt 
Inst., Brooklyn, N. Y. 

J. H. Epmonston, A.B. (George Washington). 
1441 Fairmont St. N. W., Washington, D.C. 

J. D. Etper, Ph.D. (Calif. Inst. of Tech.). 
Instr., Univ. of Michigan, Ann Arbor, Mich. 

DoNALD FAULKNER, A.B. (Stetson). Prof., J. B. 
Stetson Univ., DeLand, Fla. 

VirGINIA I. FELDER, M.S. (Tulane). Head of 
Dept., Copiah-Lincoln Junior Coll., Wesson 
Miss. 

GEORGE FIsANIcK, A.B. (Pennsylvania State). 
Grad. student, Univ. of Michigan, Ann Ar- 
bor, Mich. 

J. M. Greason, A.M. (California). 
State Teachers Coll., San Diego, Calif. 

H. R. GrumMMANN, A.M. (Minnesota). Asst. 
Prof., Washington Univ., St. Louis, Mo. 


Instr., 


M. L. HartuneG, Ph.D. (Wisconsin). Instr., 
Teaching of Math., Wisconsin High School, 
Madison, Wis. 

A. E. HEtns, Student, Massachusetts Inst. of 
Tech., Cambridge, Mass. 

A. S. HousEHotperR, A.M. (Cornell). Asst. 
Prof., Washburn Coll., Topeka, Kans. 

D. V. LANHAM. Student, New River State Coll., 
Montgomery, W. Va. 

W. S. Lirrerick, M.S. (Brown). Instr., Peddie 
School, Hightstown, N. J. 

N. B. MacLean, Ph.D. (Chicago). Prof., 
Appl. Math., Joint Chmn, Dept. of Math., 
McGill Univ., Montreal, Canada 

A. W. Martin, Ph.D. (Chicago). Prof., Coll. 
of Puget Sound, Tacoma, Wash. 

Mary E. Meape, A.M. (Virginia). Acting Dean 
of Women, Martin Coll., Pulaski, Tenn. 

H. J. Mires, Ph. D. (California). Instr., Univ. 
of Illinois, Urbana, III. 

S. S. Morris, M.S. (West Virginia). Prof., 
Broaddus Coll., Philippi, W. Va. 

BROTHER NoRBERT, M.S. (Notre Dame). 
Instr., St. Edwards Univ., Austin, Tex. 

EunicE C. Orr, A.M. (Indiana). Teacher, 
High School, Arcadia, Ind. 

A. L. O’TooLe, Ph.D. (Michigan). National 
Research Fellow, Univ. of Minnesota, Min- 
neapolis, Minn. 

W. D. Peck, A.B. (Lebanon Valley). Head of 
Dept., Asheville School for Boys, Asheville, 
Bee G. 

Rosertson, A.M. (Indiana). 
Iowa State Coll., Ames, Iowa 


Instr., 
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F. ScHMEISER, Ph.D. (Ohio State). Suttivan, A.B. (Yale). 1431 N. 


Head of Dept., State Teachers Coll., Wayne, Meridian St., Indianapolis, Ind. 

Nebr. F. G. Wermer, M.S. (West Virginia). Grad. 
S. J. Smiru, A.M. (Pittsburgh). Instr. State Asst., West Virginia Univ., Morgantown, 

Teachers Coll., Lock Haven, Pa. W. Va. 


To Institutional Membership 


PENNSYLVANIA COLLEGE FOR WoMEN, Pittsburgh, Pa. 


The Trustees voted to approve the dates of August 29-September 2, 1932, 
for the mathematical meetings at Los Angeles. They also authorized the presi- 
dent to appoint a committee on publicity in mathematics with himself as chair- 
man, and they adopted a resolution expressing their appreciation of the action 
of the officers of the Society for the Promotion of Engineering Education in or- 
ganizing and administering a summer school for teachers of mathematics to en- 
gineering students, recognizing also the very efficient work of Professor H. P. 
Hammond, director of the summer sessions, and of Dean O. M. Leland, the 
chairman of the session at Minneapolis and, as well, the part of the University of 
Minnesota in the contribution of its equipment and its moral and financial sup- 
port. 

W. D. Carrns, Secretary 


THE S.P.E.E. SUMMER SESSION FOR TEACHERS OF 
MATHEMATICS TO ENGINEERING STUDENTS 


By H. P. HAMMOND, Polytechnic Institute of Brooklyn 


In cooperation with the Mathematical Association of America and the 
American Mathematical Society, the Society for the Promotion of Engineering 
Education held at Minneapolis a session of its Summer School for Engineering 
Teachers, devoted to the study and discussion of methods of teaching under- 
graduate courses in mathematics to engineering students. The session was held 
just prior to the annual meetings of the mathematical societies, beginning on 
August 24 and concluding September 5. 

These Summer School sessions, which were begun in 1927, are held each year 
in various institutions throughout the country and are devoted in turn to dif- 
ferent divisions of the engineering curriculum. The session of this summer was 
the first in the field of mathematics. Its success is evidenced by the fact that the 
attendance was the largest of any session which the S.P.E.E. has held. Eighty- 
yiine teachers, representing the various teaching ranks in almost equal propor- 
tion, were present during the session. This group represented sixty different 
institutions in thirty-three statesand provincesof Canada. Such widely separated 
localities as Massachusetts and Vermont at one extreme, and California at the 
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other, were included. In comparison with groups at other sessions, the mathe- 
matics conference was marked, to an unusual degree, by the maturity and 
responsible positions held by those who attended. For the first time, a number 
of women members of engineering and other faculties were in attendance. 

The various periods of the session were conducted chiefly as lectures pre- 
sented by members of the staff, followed by open discussions from the floor. The 
program was arranged in five principal divisions: 


1. A series of lectures on educational principles—learning and teaching—by 
Professor Francis T. Spaulding, of the Graduate School of Education at Har- 
vard University. 

2. The content and method of presenting undergraduate courses in mathe- 
matics for engineering students. This was the principal division of the program 
and consisted of a series of lectures beginning with trigonometry and extending 
through differential equations. Professors E. R. Hedrick, Louis O’Shaughnessy, 
W. E. Brooke, W. J. Berry, E. V. Huntington and Warren Weaver were the 
staff members who conducted this portion of the program. 

3. Advanced mathematics—a few lectures devoted to various phases of 
mathematics extending beyond the customary undergraduate subjects, by 
Professors Dunham Jackson, H. L. Rietz, Warren Weaver, C. N. Moore and 
Leigh Page. 

4. Certain applications of mathematics in the field of engineering practices, 
by Professor Stephen Timoshenko and Dr. T. C. Fry. 

5. History and miscellaneous. Two lectures were delivered by Professor 
R. C. Archibald on the history of mathematics, and a number of other miscel- 
laneous topics were discussed by Dean O. M. Leland, Dean M. E. Haggerty and 
Dean C. S. Slichter. 

Throughout the two weeks of the session the entire group was housed at 
Sanford Hall, a dormitory of the University of Minnesota, and the meetings 
were conducted in buildings of the College of Engineering and Architecture of 
the University. 

In addition to the cooperation of the two mathematical societies, the session 
was sponsored by the Engineering Foundation and was held in cooperation with 
the University of Minnesota. Dean O. M. Leland, of the University of Minne- 
sota, served as the Local Director, and Professor C. A. Herrick as the Secretary. 

The S.P.E.E. will publish, during the coming year, a series of bulletins or 
monographs giving the substance of many of the lectures presented. These will 
appear in the Journal of Engineering Education and as separately bound book- 
lets, which will be available for circulation and can be obtained by applying to 
the Director of Summer Schools, Society for the Promotion of Engineering Edu- 
cation, 99 Livingston Street, Brooklyn, N. Y. 
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THEOREMS RELATING TO THE PRE-GRECIAN MATHEMATICS 
By G. A. MILLER, University of Illinois 


In a previous number of this Monthly! the present writer directed attention 
to a few theorems relating to the Rhind Mathematical Papyrus. The present 
article is devoted to the noting of several other theorems relating to the pre- 
Grecian mathematical developments. The fact that theorems which were not 
even formulated at the time may nevertheless have exerted a powerful influence 
on the development of our subject is forcibly illustrated by the history of ele- 
mentary geometry. It is well known that the properties which form the subject 
matter of our modern elementary geometry are the invariants under a group of 
transformations which was called the principal group by F. Klein. On the other’ 
hand, the ancients developed many of the theorems of this elementary geometry 
without formulating the concept of group of transformations and without 
knowing that they were studying invariants under such a group. 

According to H. Poincaré the concept of group was one of the earliest mathe- 
matical concepts to be acquired by the human race. If this is correct it would 
seem that our general histories of mathematics should exhibit evidences of this 
concept in some of the earliest mathematical developments. Probably one reason 
why this has not been done up to the present time is that it requires a keen 
mathematical insight to comprehend some of these evidences, especially since 
there is not a single instance on record where the ancient people formulated 
explicitly a group theory theorem. It is however true that if we study some of 
the early mathematical developments in the light of such theorems we can now 
discover clarifying and guiding principles which otherwise would not present 
themselves and hence a knowledge of these theorems is useful to the modern 
mathematical historian. 

One of the most important and most elementary groups of all mathematics 
is the one formed by the totality of the positive rational numbers when they 
are combined by multiplication. While it should not be assumed that the pre- 
Grecian mathematicians formulated the theorem that these numbers constitute 
an abelian group when they are thus combined it is interesting to note evidences 
of their recognition of its commutative property. Even in the Rhind Mathemat- 
ical Papyrus the multiplier and multiplicand are sometimes interchanged, and 
in the seventh book of Euclid’s Elements it is noted explicitly that the product 
of two positive real numbers is independent of their order, but it was not until 
the early part of the nineteenth century that a special term commutative was 
introduced for this fundamental property by F. Servois in volume 5 (1814) of 
Annales de Mathématiques, page 98. It is very interesting to note in the develop- 
ment of mathematics evidences of such distantly related steps towards the 

* proper recognition of such fundamental concepts. 
In the introduction to the second edition (1927) of his Theorie der Gruppen 


1 Vol. 38 (1931), p. 194. 
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von endlicher Ordnung A. Speiser speaks of a prehistoric group theory extending 
back at least as far as 1500 B.C., and of a revival thereof in about 1600 A.D. 
which failed to command much interest soon thereafter. These conclusions 
were based largely on the symmetry involved in ancient ornaments and on the 
study of regular figures in ancient times. These figures naturally suggest the 
movements of space which transform them as entireties into themselves but 
interchange their parts. In particular, the eight movements of space which 
transform into itself a square constitute an interesting non-abelian group now 
known as the octic group. Since this group is related to a unit of surface measure- 
ment employed in very ancient times one might be inclined to think that its 
properties were known to some of the pre-Grecian mathematicians, but there is 
no historical evidence which proves that even the ancient Greeks had become 
familiar with these properties notwithstanding their very elementary character. 

Among the symmetrical geometric figures the circle and the sphere are out- 
standing and it has recently been stated that the ancient Egyptians used the 
theorem that the area of a hemisphere is equal to that of two great circles on the 
corresponding sphere.” It is however not quite accurate to say that they found 
the exact area of a hemisphere since their rule for finding the area of a circle 
was quite inaccurate from the modern point of view. While the circle naturally 
appealed to the ancient peoples on account of its symmetry and the fact that 
it admits a group of rotations of infinite order yet we have no evidence that a 
single pre-Grecian mathematician developed a method by means of which the 
value of the ratio of its circumference to its diameter can be found to any de- 
sired degree of accuracy. Such negative facts in the history of pre-Grecian 
mathematics are as important as the positive ones for the purpose of securing 
a correct understanding of this history. 

Similarly we should emphasize negative facts relating to the influence of the 
concept of group on early mathematical developments in order to secure a 
correct notion of this influence. One such negative fact is furnished by the late 
general adoption of a number system which forms a group with respect to the 
operation of addition. The most fundamental such system is furnished by the 
positive and negative integers, including zero. It is well known that the use of 
negative numbers was not fully established until about the beginning of the 
nineteenth century and that such noted mathematicians as H. Cardan and R. 
Descartes expressed very erroneous views relating thereto. Moreover, according 
to the Rhind Mathematical Papyrus by A. B. Chace, volume 1, page 6, “the 
Egyptians could not solve directly the problem of finding the multiplicand 
when the multiplier and product were given.” This seems to imply that the 
group concept did not fully dominate their operation of multiplication. 

Our modern mathematics involves many arbitrary divisions which do not 
circumscribe the developments relating to our subject. That is, these develop- 


2 W. W. Struve, Quellen und Studien zur Geschichte der Mathematik,—Quellen, vol. 1 (1930), 
p. 172. 


498 THEOREMS RELATING TO THE PRE-GRECIAN MATHEMATICS [November, 


ments penetrate these lines of division and exhibit mathematics as a unit. In 
particular, we now frequently speak of the four fundamental rational operations 
and the student is sometimes led to think that these operations are distinct 
instead of interpenetrating. It is somewhat misleading to say that the operations 
of addition, subtraction, multiplication, and division appear explicitly in the 
Rhind Mathematical Papyrus. According to J. Tropfke’s Geschichte der Elementar- 
Mathematik, volume 1 (1930), page 73, the ancient Egyptians were not conscious 
of actual calculating operations. Even the ancient Greeks used many different 
words for the same fundamental rational operation and thus exhibit that in 
their times there was still lacking a well established custom as regards the use 
of these operations and the value of a drill therein so as to replace the need of 
penetrating insight by a formal method. 

With respect to the group concept our four fundamental rational operators 
reduce to two, viz., addition and multiplication, since the inverse operations 
belong to the group which involves the direct ones. The fact that we persist in 
speaking of four fundamental operations notwithstanding this obvious theorem 
seems to imply that the group concept fails to dominate here. On page 70 of 
the volume on the history of mathematics noted in the preceding paragraph 
J. Tropfke remarks that one might assert that the number of the different 
operations formerly used was inversely proportional to the mathematical ad- 
vancement. This evidently does not apply to the pre-Grecian mathematics and 
it may be too early to observe any tendency to reduce our four fundamental 
operations to two on account of an increasing familiarity with the group concept. 
At any rate it is interesting to note the connection between the group concept 
and these operations and the possibility of such a reduction. 

A rational number may be defined as the infinite set of numbers which are 
equivalent to a fixed common fraction.* An operation like a+b=c may there- 
fore be regarded as a certain combination of the infinite sets represented by the 
fixed numbers a and b respectively into a single set represented by c. The fact 
that there is an infinite set of common fractions which are separately equal to 
the common fraction 2/1, for instance, and that when we perform the ordinary 
rational operations with respect to fixed numbers we may also regard them as 
operations with infinite sets of equivalent numbers was probably not explicitly 
noted by any pre-Grecian mathematicians but they certainly did recognize the 
equivalence of various common fractions and hence may have been vaguely 
inspired by this broader view of the fundamental operations of arithmetic. The 
statement that 2 times 3 is 6 becomes much more significant if we think of the 
infinitudes of equivalent numbers involved therein. 

The ancient Sumerians and the ancient Babylonians seem to have been the 
only pre-Grecian peoples who made even a partial use of a positional numerical 

*notation. It should be noted that while every positive rational integer can be 
represented positionally by means of k distinct integer symbols with respect to 


* Cf. E. Landau, Grundlagen der Analysis, 1930, p. 35. 
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the arbitrary natural number k>1 as a base it is not possible to select this base 
so that every positive common fraction can be represented positionally in a 
finite form by means of a starting symbol and these 2 integer symbols. In fact, 
this can obviously be done only when the denominator of the common fraction 
involves only prime factors which divide k. This marked difference as regards 
the possible positional notation of positive integers and of positive common 
fractions is fundamental in the history of elementary mathematics from a 
higher standpoint and hence should be emphasized therein. 

By using 60 for & the ancient Babylonians were able to represent the common 
fractions 3, 3, 3, 3, and % by the integers 30, 20, 15, 12, and 10 respectively. Just 
as the Rhind Mathematical Papyrus seems to exhibit the predominating interest 
of the ancient Egyptians in the use of common fractions so the large base 60 
may exhibit the predominating interest of the ancient Babylonians in the use 
of these fractions. Recently Professor O. Neugebauer stated that the extensive 
so-called multiplication tables of the ancient Babylonians had for their object 
the conversion of common fractions into sexagesimal ones, Quellen und Studien 
zur Geschichte der Mathematik,—Studien, volume 1 (1930), page 193. This 
seems to support the view just noted, and these tables must have furnished 
many illustrations of the difficulties involved in representing common fractions 
positionally. 

An invariant under similarity transformations which was recognized very 
early is the constant ratio between the circumference and the diameter of a 
circle as the size of the circle is varied. The fact that the circumferences of all 
of these circles are now commonly supposed to make the same angle with their 
diameters but when all of them are tangent to a given line at the same point 
thereof they may be so arranged and ordered that any one of these angles lies 
within all of those which precede it exhibits the need of postulates in elementary 
geometry and may help to explain why this need seems to have been first 
recognized in connection with this subject. Notwithstanding this obvious need 
of postulates there is no evidence tending to prove that any pre-Grecian mathe- 
maticians made explicit use of postulates. They did however verify many of 
their results and in some cases these verifications constitute proofs. The most 
general theorems used by the pre-Grecian mathematicians were however not 
proved by them in any extant work and this represents the widest difference 
between the pre-Grecian mathematics and that of the ancient Greeks. 

It has recently been discovered that the fundamental theorem commonly 
known as the Pythagorean theorem was probably used by the ancient Baby- 
lonians but no evidence of a proof by them has yet been found. Since this theo- 
rem relates to an infinite number of triangles it cannot be proved by verifications 
alone while the theorem that four things can be permuted in 24 distinct ways can 
obviously be proved in this way. The table of unit fractions with which the 
Rhind Mathematical Papyrus opens also furnishes special theorems which can 
be thus proved. The fact that the ancient Egyptians gave so many verifications 
exhibits a tendency on their part towards proving mathematical results instead 
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of merely accepting them. An unduly unfavorable impression in regard to 
ancient Egyptian mathematics has been made during recent years by various 
writers who asserted that the area of a triangle was found therein by multiply- 
ing one-half the base by a side instead of by the altitude. Recently W. W. 
Struve seems to have proved conclusively that the ancient Egyptians used a 
correct theorem in this connection; Quellen und Studien zur Geschichte der 
Mathematik,—Quellen, volume 1 (1930), page 172. 


ON THE DERIVATIVES OF (w/sin w)* AT w=0 
By CARROLL V. NEWSOM, University of New Mexico 


Recently the writer had occasion to investigate the higher derivatives of the 
function, f(w) =(w/sinw)*. This investigation led to the formulation of the fol- 
lowing theorem which appears to be new and noteworthy: 


THEOREM: 


dw'\sin w 


in which k is any given positive integer’ >2,1<r<k—1; and where) a, 
denotes the sum of the (*;') products of r factors each formed by taking the possible 
combinations of the (k—1) quantities; +(k—2)1, +(k—4)i,---, { $*} rata 


time; i having the usual interpretation, i=+/(—1), and where 
as +i or according as k is odd or even,’ 

Proof: To establish this theorem it is sufficient, after defining the right 
member of (1) to be unity in case r=0, to verify the following identity in x 
where x is regarded as an auxiliary variable: 


(k — 1)! w 
Et — 1) !Ldw* sinw 


This is equivalent to (1) because the coefficients of like powers of x on the right 
and on the left sides of (2) will necessarily be equal if (2) is an identity, and the 
equating of these coefficients gives precisely (1) wherein 7 ranges over the pre- 
scribed range; namely, 1Sr<k—1. 

Inasmuch as (2) is readily found by trial to be true in case k is small, as 
k=2 and k=3, the inductive process of proof will be employed. 

Assuming then the correctness of (2) for any particular k, we proceed to 
show that it holds true also when k is replaced by k+2. To do this let us first 


{5'} is understood 


(2) 


1 Evidently a further definition of the symbols employed is necessary when k = 1. 
2 Contrast the result here given with the result obtained, for example, by Schwatt, Intro- 
duction to Operations with Series, University of Pennsylvania Press, (1924), page 74. 


Qy 
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multiply both members of (2) by (x+&1)(x—ki); that is, by x?+?. The product 
of the left member by #? is evidently 


k?(k — 1)! |—( \ 


Before multiplying the same member of (2) also by x? it is desirable to write 
it in the form 


d ( w 
(k — 2)'!Ldw\sinw 


(r+ 2)'(k —r — 1)! dw't?\sinw 


Since [d/dw(w/sin w)*],..o=0, the product of (4) and x? becomes 


d ( w ) | 
(r+ 2)!(k —r— 1)! Ldwrt? sinw 


(4) 


In considering the product of the right member of (2) and x?+?, it is necessary 
to recall the interpretation of Yiaiae - ++ q@, as originally given in the statement 
of the theorem. If we employ the root-coefficient relations of the elementary 
theory of equations the right member of (2) is seen to be 


[x + (k— [x — 2)i] [e+ [x — (2-4)i] --- 


x 
Hence it becomes evident that the product of this right member by x?+? is 
(6) [x + ki][x — ki][x + (k — 2)i] [x — (k — 2)i] [x + (x — 4)i][x (Rk 4) 
{l= + i][x - i]) 
x 


This product may be expressed in the form 
k-1 

r=0 


where the groups of factors employed in } ajay - - - a,42 are now all the possible 
combinations of the quantities +ki, +(k—2)i,---, { $*} taken r+2 at a 
time. Hence, having assumed the truth of (2) for any given value of k, we have 
the following identity in x: 


UN(k -r- 1) !Ldw" sinw 


(r+ 2)" k—r-— 1)! Ldwt\sinw r 
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r=0 
But we may now show that the left member of (8) is identically equal to 


(9) J + 1)! [ ( = 


Ur + 2k — — 1) 


which statement is equivalent to showing that (2) holds true, as desired, when 
k is replaced by k+2 inasmuch as (8) then will assume the form 


k+1 (k 1)! |—( w a 
—rt+ 1) !Ldw" sinw 


k+1 


Sees eee a, 


r=0 


which is what results from (2) when k is replaced by k+2. To do this, it suffices 
to show that the corresponding coefficients of the like powers of x in (9) and in 
the left member of (8) are equal. In other words, it is sufficient to show that 


ri(k—r— 1) !Ldw* sinw/ 


(r+ 2)"k—-r—1)!  Ldwrtsinw 


(k + 1)! [art / w 


Now, let us assume for the moment the correctness of (10). If we multiply 
both its members by 


+ 2)\(k — 1)! 
(k — 1)! 


we obtain the equivalent relation 


w \* 
+ + +d) (- ) | 
dw’\sinw 
w 
—k(k+ ( 


dw't?\sinw 


| | 
= 0. 
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For convenience, let us now write & in the form k= —p, pS —2. Then we may 
rewrite (11) in the form 


d't2 /sinw\ ? 


dw't?\ w 


d’ /sinw\” 


dw’ 


vf (=) | 


If » now be treated temporarily as a variable, it is a matter of observation 
to see that the left member of (12) is a rational polynomial in p of degree r+4. 
Hence, if it can be shown that the algebraic equation (12) is satisfied by every 
positive integer ~, its identical nature for all real values of p is established and 
hence the identical nature of (11) is established for all real values of 2; in par- 
ticular, for the given positive integral value with which we are concerned. In 
order to do this, it is desirable at this point to recall that 


(13) | ( ) | = sine : 
dw'\ w (r. + p+) tLdwrte w~=0 


where p is any positive integer. This follows immediately from a consideration 


of 
| (=) ‘| 
wP 
dwt? w=0 
In fact, if we employ the theorem of Leibnitz upon the derivative of the product 


within the bracket, it is seen that the substitution of w=0 causes all derivatives 
of w? to vanish except the pth. The term corresponding to this derivative is 


(r+ p) | (=*)"] 


Relation (13) then follows immediately. 
Employing (13) upon each term of (12) gives 


| — sin re | + p? sin ne | 
q'tpt2 dw'tP 


q'tp 


#19 »| | = 0. 


Now the first term of (14) may be written 


. 
(14) 

| 
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ad? 
(15) | sin?w )| 
dw't?\dw? w=0 


which becomes, after actually obtaining the second derivative involved, 


qdttp 
w=0 w=0 


The substitution of this result in (14) causes it to vanish identically. It is now 
readily observed that it is possible to retrace our steps from this identity to 
establish the validity of (10). 

In summarizing, we may say that we have thus established the equality of 
the corresponding coefficients of like powers of x in (9) and in the left member of 
(8). Thus (2) also holds true when & is replaced by k+2. Hence the induction is 
complete and the theorem is established. 


ON THE REPRESENTATION OF A LORENTZ TRANSFORMATION 
BY MEANS OF TWO-ROWED MATRICES 


By FRANCIS D. MURNAGHAN, Johns Hopkins University 


The connection between quaternions and two rowed matrices is very well 
known! and an application of this connection to questions arising, in modern 
physical theory, from consideration of the spinning electron has been given in a 
very interesting recent paper by van der Waerden.? It is the purpose of the 
present note to treat in a very elementary way the ideas of van der Waerden 
and to give some results not mentioned in his paper. 

If we have a two-rowed square matrix 


mi 


ny 

we may set ni} =ct—x; =ct+x; no =y+i2; n? =y—iz and the determinant of 
the matrix then appears in the form c??—x*?—y?—3z*. If the four quantities 
(x, y, 2, ct) are real the elements 7;', 7? of the matrix 7 must be real whilst the 
elements 72!, 7? must be conjugate imaginaries: 7° =7-' (in technical terms the 
matrix 7 must be Hermitian). Let us now transform the matrix 7 into another 
matrix ¢ by means of two non-singular matrices A and B as follows: 


(A) ¢ = AnB 


and ask the conditions on the transforming matrices A and B that when 


(x, y, 2, ct) are real the quantities (x’, y’, 2’, ct’) derived from ¢ by means of the 
equations 


1Cf. L. E. Dickson, Modern Algebraic Theories, pp. 46, 110. 
2B. L. van der Waerden, Spinoranalyse, Géttinger Nachrichten (1929), pp. 100-109. 


= 
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should also be real. We shall require also that the determinant of the matrix B 
be the reciprocal of the determinant of A so that the determinant of ¢ will be 
equal to the determinant of 7: 


It is at once apparent that ¢ is unaltered if the matrix A is multiplied by a scalar 
m provided B is multiplied by the reciprocal 1/m of the scalar so there is no lack 
of generality in taking A and B to be matrices whose determinants are unity 


and we shall suppose this agreed to. The equation (A) is equivalent to the four 
equations: 


+ ay'b2 + a2'bi'n? + n? 
= + no! + + n? 

a? + a? b? ne! + + afb? n? 

a? + + afbe'n? + af 
and if ¢,!, ¢2 are to be real when 7;!, n? are real whilst 7,.', n? are conjugate 
imaginaries we must have 


(C) 


which imply 
by! = bo! = wad?; = = and real. 
In order that [ may at the same time be the conjugate imaginary to ¢,! it is 


necessary and sufficient that w=) and then the fact that the matrices A and B 
are of determinant unity gives 


We may consider in detail merely the case where \=1, the case \= —1 being 
equivalent to this followed by a change of sign of ¢ i.e. of (x’, y’, 2’, ct’). Hence 
our transformation (A) is of the type 


(D) = AnA’ 


where the prime attached to a matrix signifies the transposed matrix. It follows 
that to the two matrices +A correspond the same transformation from 7 to ¢. 
The transformation from (x, y, 2, ct) to (x’, y’, 2’, ct’) induced by (D) is readily 
found from (C) on writing b;'=4,!; b.!=a?; b? =d.'!; b? =a? and using the 
relations 


2x’ = — 2c = 2y’ = +62; = — 


M=1i.e. N= +1. 
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It may be conveniently given by means of the following table: 


x 


Table I. 


ct 


3 — 


— 


+ — 


—(a — 


— + 


— 


+ — a;'d;') 


+ 


aya}! 


+ 


+ + 


1 
— 
2 


+ — 


+ 


+ + 


1 
— ard! 
2i 


+ — 


1 
2i 


4 ~*~ 


+ 


1 
2i 


3 (ade? + 


— — 


+ 


+ + 


1 
2i 


3 + 


+ aya)? + 


+ — 


This table furnishes us with a parametric representation of the sixteen 
coefficients of those real homogeneous linear transformations from (x, y, 2, ct) 
to (x’, y’, 2’, ct’) for which c?t’*—x’?—y’2—2z’? is equal to cf? —x?— y*—2?. These 
are called Lorentz transformations and the representation is in terms of 4 com- 
plex parameters (ai, a.', a2, a?) which are connected by the relation 
a;!a? —a,'a? =1; in other words three of the complex parameters are arbitrary 
so that six real independent parameters are involved. A particular case of 
interest arises when the transforming matrix A, of determinant unity, is such 
that A’=A-. In this case A is said to be unitary, and we shall denote it by U. 
Since 


2 
as 
a? 


it follows that u? = %,'; u? = — a,! and our table reduces to 


Table II. 


x y 


1 
i 


4 1 
— — a + — 
i 


4 + + + 
0 0 0 


(The fact that ct’ =ct is a consequence of the transformation 
(£) = UnU" 


is obvious without calculation since under such a transformation the first in- 
variant or trace n2=n? +7? is invariant, i.e. 


| 
= 
| cl 
| 0 
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This table gives a parametric representation of the nine coefficients of those real 
homogeneous linear transformations from (x, y, 2) to (x’, y’, 2’) for which 
x’? y'2+2/=x?+y?+2? i.e. of the real orthogonal transformations on three 
variables. The representation is in terms of two complex parameters (u}, u2') 
connected by the relation u,'#,!+u2'#2!=1 so that three real parameters are 
involved. On writing u;!=p+7A; uo! = —v+ip we secure the usual parametric 
representation of Rodrigues.® 
If we write out explicitly the equation (D) we have 


Pp p 
= 
and we may, if we wish, regard 7} as a (new kind of) mixed tensor of the second 
rank. If A is a real unitary matrix the definition is equivalent to the usual 
definition of elementary vector analysis. The general law of transformation of 
the new class of tensors is put sufficiently in evidence by the example: 
pa paaB 
which is the law of transformation for a tensor which is contravariant of rank 
two and covariant of rank three. The tensors of rank one (or vectors) are now 
pairs of complex numbers which are transformed according to the formulae 


Pp p@ 
= aan Sp = Gp Na 
and these vectors are called spin-vectors. As we have seen, the ordinary four- 
vector, (x, y, 3, ct) is derivable from a mixed spin-tensor of the second rank. 


Canonical Form of the Lorentz Transformation 


It is evident from Table I that when a.!=0, a,2=0 the transformation from 
(x, y, 3, ct) to the variables (x’, y’, 2’, ct’) takes a very simple form. Since the 


determinant of A is unity a? =1/a;,! and if we set a,'d,! =é*; d,'/a,' =e (so that 
6 and ¢ are real) we find 


x’ = coshh@ x+sinh@ ct; y = cosd? y+singd 


(F) 
ct’ = sinh x + cosh@ ct; 2’ = — sing y+cos¢@ z. 


This is a transformation of coordinates due to a rotation of the (y, 2) axes 
through an angle ¢ in their plane together with a (pseudo) rotation of the 
(x, ct) axes through an angle @ in their plane. 

The general transformation (D) may be reduced to the simple case just dis- 
cussed as follows. From ¢=AnA’ we have B¢B’ = BAB. BnB’.B’-'A'B’ or 


3 Cf. Ames and Murnaghan, Theoretical Mechanics, p. 79 or L. E. Dickson, Modern Algebraic 
Theories, p. 100. 
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(D") = Ayn Ay 


where = BnB’; (+ = Ak = and B has its determinant unity. The 
transformations from 7 to nx and from ¢ to ¢* are the same Lorentz Transforma- 
tion and (D’) may be interpreted as the same transformation as (D) referred to 
new axes of coordinates. It is now merely necessary to show that a matrix B 
can, save in one exceptional case, be found so that ax,'=0, ax? =0. Instead of 
calling upon the general theory of similar matrices‘ it is more useful for us to 
actually construct the transforming matrix B. Since the determinant of B is 
unity we have 


Bo = 
— bi} 


and a glance at the equations (C) tells us that in order that Ax = BAB~ may 


have its elements ax!, ax? equal to zero the ratio of b,! to b,' and of b? to b? 


must be roots of the quadratic equation 
+ (a? — — a? = 0. 
Remembering that a;!a? —a,'a? =1 the roots of this equation appear as 
&) = — a?) + (J? — 4)"?]/2a31, 


where J =a;'+a?. Since the determinant of B is to be unity these two roots 
must be distinct so that, save for the exceptional cases where J = +2, A can be 
reduced to the form Ax, with ax2!=0, ax? =0 by means of the matrix B: 


B= | 
fab? 


where (£,— &2)b.!b? =1. An easy calculation gives 


+ dy? = = 1 


(results which are evident without calculation since both J and the determinant 
of A are invariant under the transformation A+ = BAB-'). Hence ax;! and a«? 
are the two roots of the quadratic equation w?—Jw+1=0. 

The four quantities ;'d«,', , Ges das satisfy, therefore, the 
quartic equation whose roots are the four products of a root of w7—Jw+1=0 
by a root of v?—Jv+1=0. Eliminating w and v between these two equations 
and the equation \ = wv we obtain 


(G) — + + — 2) — A(T) +1 = 0. 


The four roots of this reciprocal equation are readily obtained by setting 
A+A-! =2u when we find 


4 Cf. L. E. Dickson, Modern Algebraic Theories, p. 104. 


__] 

| 
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(H) we) = + (1? — — 


that mw; and pe are real. If we mark in-an auxiliary complex plane the points 

, 1?, 4) and denote the lengths of the sides of the resulting triangle by (a, b, c) 
we have (1, ue) =(c+a)/b so that one of the values u:21 whilst pe has its 
numerical value less than or equal to 1. We may, therefore, set u41= cosh 0 
=cos $(0, real) and the four values of are 


= Ae = eto. A3 = = 


(When I is real two of these values coincide with the common value unity; 
when the absolute value of J is less than 2 we have \;=A2,=1, i.e., 0=0 and 
when the absolute value of J is greater than 2 we have A3=\y=1, i.e. 6=0). It 
follows that the Lorentz transformation appears in the canonical form (F) 
with (x«, yx, Z*, clx) written for (x, y, 2, ct) and (x«’, ys’, 2«’, ctx’) for 
(x’, 9’, 3, ct’). 

The equation (G) arises in another connection which throws considerable 
light on the results already obtained. Let us ask if there exists a matrix 7 which 
is transformed by a given matrix A (in accordance with the law of transforma- 
tion D) into a scalar multiple of itself i.e. § =X or 


(I) = AnA’. 
The four equivalent homogeneous equations in the quantities (n,', n2', 72, 72) 


must have the determinant of their coefficients zero and so we obtain what may 
be called the proper or characteristic equation of the matrix A: 


af af ay! ag a,' 
a? a? a 2 a? az a? a? a3 —A 


Denoting as before by / the first invariant or trace of the matrix A 
IT=a;)+ 
the proper equation® is (on remembering that the determinant of A is unity) 
4— + + — 2) NMI +1= 
It follows at once from (J) that An* =Ax*A’s where Ax = BAB“, nx = BnB’ 
so that \ is also a proper number of the similar matrix Ax, the corresponding 


proper matrix being obtained from 7 by a transformation of type (D). If the 
transforming matrix B is so chosen that ax/ =0, ax? =0 (which can always be 


5 This definition of the proper-values (eigenwerte) of a matrix A is interesting because it is 
given without leaving the field of square matrices. The usual definition involves the introduction of 
Vectors i.e. matrices of one column. Thus instead of (A) we have Ax=y (explicitly, ax*=y’) 
and the proper numbers are those for which y=Xx. 
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done by a matrix B of determinant unity proved the invariant J of A is different 
from +2) the equation Anx = Axn«Ax’ is equivalent to the equations 


so that the four proper numbers are \; = dx}? Xo dx? de? 
=e'*; \y=ax) d*? (since the determinant of Ax is unity ax? =1/a«, ). The 
corresponding proper matrices are 


0 0 0 1 1 0 0 0 
An arbitrary matrix 


may be written in the form 
and when this is transformed by the matrix A, in accordance with (D), we have 
or explicitly, 
= 5 = 5 = 5 Sar? = Azer? 


These equations are equivalent to the equations (F) with (x«, ys, 2«, ctx) 
written for (x, y, 2, ct) and (x«’, yx’, zx’, ct’) for (x’, y’, 2’, ct’). 


The Special Lorentz Transformations for which I= +2. 


When the invariant J =a,;!+a? of the matrix A has either of the values +2 
it is not possible to find a matrix B of determinant unity such that the matrix 
Ax = BAB has both the elements a+/, ax? equal to zero. Assuming that a! is 
not zero it is merely necessary to have ),!: bo!=a,!—a?: 2ae! in order that 
dx¢ =0. Since ax? +a%? = +2 and ax} ax? =1 we have ax} = +1; ax? = +1 (it is 
sufficient to consider the case J=2 since the same Lorentz transformation is 
furnished by the two matrices +A). Hence a+? =1;a«7 =1 and if ax? were zero 
A would be the unit matrix E so that we would have BAB"'=E i.e. BA=B 
necessitating B=E. Hence the Lorentz transformations for which [= +2 
cannot be put in the canonical form (F) unless the transformation in question 
is the identity. When A=U is unitary, so that the Lorentz transformation 
leaves ¢ invariant, and J=2 it follows from u? u? u? =2—u,)', 
—uu? =1 that U=E (for so that u;! is real and there- 
fore =u? so that u)=u? =1 and u.!=0=u?). Hence there are no such 
unitary matrices, with determinant unity, other than the identity. This is 
not, however, the case for non-unitary matrices of order two. It is possible, 
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when I =2, to find axes of coordinates for which a+? =0 and ax? =€ is of arbi- 
trarily small modulus but nevertheless it is impossible to make e=0. The 
following canonical form for the special Lorentz transformations, other than 
the identity, for which J =2 corresponds to a+¢ =0, ax? =€ 


a+ dy + dis + — 2) 


Il 


(K) = y + a(¢ — x) 
= + — €)(ct — x) 
= —x) + — + ct 


It is clear that =ct—x; —i(e—€)y’ The four 
characteristic numbers X are all unity and the characteristic matrices are of 
the type 


€ Nez 


where +? is arbitrary. 


SMALL OSCILLATIONS OF THE NEUTRAL HELIUM ATOM 
NEAR THE EQUILATERAL TRIANGLE POSITIONS 


By H. E. BUCHANAN, Tulane University 


Introduction. Various papers! have been published in recent years on the 
neutral helium atom considered from the standpoint of the classical mechanics. 
In all of them, except in Professor Crudeli’s paper, the masses of the negatively 
charged electrons are considered to be infinitesimal compared to the mass of 
the nucleus. Professor Crudeli neglects the mutual attraction due to gravitation 
and in the last few paragraphs of his work he makes the mass of the central 
nucleus approach infinity in order to obtain a simplified form of his character- 
istic equation. His treatment of the complex algebra is very remarkable. 

This paper treats the same problem that Professor Crudeli treated. It ob- 
tains all of his and the following new results: 

1. The center of gravity integrals are used to reduce the order of the dif- 
ferential equations and the resulting degree of the characteristic equation is 
lowered from the eighteenth to the twelfth. 

2. Certain checks are provided which insure the accuracy of the algebraic 
manipulations. These checks were lacking in Professor Crudeli’s paper but his 
results are correct. 


1 [Rawles, Bulletin of the American Mathematical Society, vol. 34 (1928), pp. 618 to 630; 
Van Vleck, Bulletin of the National Research Council, vol. 10, part 4, (1926), Chapter 7; D. 
Buchanan, Transactions of the Royal Society of Canada, Series 3, vol. 23 (1929), pp. 227 to 245; 
U. Crudeli, Rendiconti Del Circolo Matematico Di Palermo, vol. 51 (1926), pp. 1 to 20; Langmuir, 
Physical Review, vol. 17 (1921), pp. 339 to 353. ] 
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3. The characteristic exponents are found for finite values of the masses, a 
complete discussion of the nature of the small oscillations is given and certain 
new theorems proved. 

The Differential Equations. Let the mass of the nucleus be m, and the masses 
of the electrons be mz and m; respectively. We assume a positive charge of e; 
on m, and negative charges of e. and e3 on mz and m3. We neglect the gravita- 
tional attraction between the masses. Assuming Coulomb’s law and using axes 
rotating uniformly in the &y plane we have 


Ni k? aU 

— — —wt+— —= 0, 
dt? dt 

(1) d*n; 4 dé; k? 

a; k? aU 
= 1, 2, 3, 
dt? mM; 


where w is the angular velocity and where 


€1€3 €2€3 
123 
The Equilateral Triangle Solutions. We seek for a solution of equations (1) 
in which the three bodies remain at the vertices of an equilateral triangle and 
rotate in circles. In this event £;, n; and ¢; are constants and their derivatives 
are zero. We choose r;,=1. Such solutions exist if we can satisfy simultaneously 
the equations: 
+ £2) + £3) = 0, 
(2) — + — £1) — — &3) = 
— myw*ts + — £1) — — &2) = O> 


(3) — + ke m1) = 3) = 


— m3w*ns + k*e1e3(n3 — m1) — k*e2¢3(ns n2) = 0, 


eo(f1 — £2) + es(f1 — £3) = 0, 
(4) ei(f2 — $1) — €3(f2 — = 0, 
ei(f3 — $1) — — $2) = 0. 


Consider first the equations (2). One solution is £; = £2=£3; =0. In order that 
there may be any other solution we must have 


= 
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= ke2€3, + k?(eye3 €2€3) 


Now if we make mz=m3=™m and 2e =e, = 2e2 = 2e3, replace the first column 
by the sum of all the columns, and remove the common factor w? we shall have 


2k2e? 
m mw? — ke? — ke? = (, 
m — ke? mw? — ke? 


The solution of this equation is 
w? = 2k2e2(2m + m,)/mm,. 


The values of &; and & in terms of £; may be found from any two of equations 
(2). They are 


f = and = — 2mé3/m. 


Equations (3) can be solved in exactly the same way as equations (2) and 
the result is obviously the same. It is simpler however to satisfy equations (3), 
by m1=72=73s=0. The ¢; equations can be satisfied by 


= 0, fo = — = }. 


Thus it appears that in order that the circular equilateral triangle solutions 
exist it is necessary that the plane of the triangle be the &¢ plane and that the 
rotation be around the ¢ axis. This is equivalent to saying that the electrons 
and the nucleus move in parallel circles, and the line joining the centers of these 
circles is perpendicular to their planes. 

The Integrals of Equations. (1). The usual methods of celestial mechanics 
may be applied to equations (1) since U is unchanged by shifting or by rotating 
the axes. Hence the ten integrals of the celestial mechanics exist. In particular 
the center of gravity integrals become 


mie, + m( + &3) = 0, or & = — ae — §3; 

myn + m(ne2 + ns) = 0, = — 13, 

mii + m(S2 + £3) = 0, or f2 = — 


m 


The Equations for Small Oscillations. We call the coordinates in the equi- 
lateral triangle positions (, 0, ¢), ¢? being zero, and make the transforma- 
tion 
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+x, n= yy = FO +23. 


We eliminate x2, ye, 22 wherever they occur by the center of gravity equations. 
Then equations (1) become: 


d* x, + 2, — — a) 


dt? mM, 


3 
"13 


+ x3) — + ~ — 
m 


3 
"13 


2ke? — Yo 
+ 


3 
12 


my, 


Re (2(ys— 1) — y2\ 
= w*y3 — — 
m rox 


my, ris nis 


3 
123 


T13 


We expand the right members into power series in x;, yi, 2:;,7=1, 3. When only 
the linear terms in these series are considered we have the following system: 
ad? x, 
dt? 
d*x3 
dt? 
dt? 
d*yz 
dt? 


= + Aigx3 + Buy + Bisys + Cy21 + C1323, 


+ Ao3x3 + Bayi + Bos ys + Cozi + C2323, 


A + Ag3x%3 + Bsiy1 + + Cgizi + C3323, 


A + Aggx3 + Bayi + Basys + Caizi + C4323, 


A + As3x3 + Bsiyi + + + C5323, 


Agix1 + Agsx3 + + + Ceizi + C6323, 
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- 
dt? dt 
dt ne § 
dt? dt 
di? 
d*z; 
dt? 
d*z3 
— = 
dt 
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9 
= 0, By, = 0, By = 0, 


— ke? 3\/3- 
2m my, 


— 2m) 
a= A 33 = w? 
2m? 2m 


— 3V/3-ke? ke? 


» = 
2m 2m 


0, B33 0, = 0, C33 = 0, 
myw? 
» Bs = w?, Ca = 0, = 
2m 


’ Bs, = 0, B;3 = 0 


3/3: 


2m 


— k*e?(4m, — m) — Oke? 
Ba Bes = 0, Cu = Ce. = 
2m? 2m 


The Characteristic Equation. The solution of the system (6) is found by sub- 
stituting 


= Ke, y, = Lie, 25 = i = 1, 3. 
In order that there shall be any solution different from 
K,;=L=M;=0, i= 1,3, 
it is necessary that equations (7) shall hold. 


ke? — 3/3: ke? 
— — 0 2wr - 
4 
— k%e2(5m — 2m — 
( «6 V3: 
2m? 2m 


— 2whr 


0 


— ke? 
2m 
— 3y/3- ke? 3/3: — k®e?(4m, — m) 


2m 2m? 


— — 
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where 
Ba = 0, Boy = 0, Cu = 
0, A33 = 0, B31 
Ag = 0, A43 = 0, Bay 0, 
Au = 
2m 
Cs 40, Css = 0, Agi 2 
2m |_| 
0 —? 0 0 0 
(7) =0. 
mw? 
— — —A?*+.a? 0 0 
m 
2m 
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The radical 1/3 can be removed by multiplying the last two columns by /3 
and then dividing the last two rows by V/3. Let 
w? = ke’u?, X = Kex, then u? = 2(2m + m,/mm,. 
After removing the factor Ke”, and reducing by the factor A, which appears in 
the third row, and replacing the first column by the difference of the first and 
2w/d times the third we find 


9 9 
4 2m my 
2m, — 5m 9 9 9 
—7?4+7?4+— Ux, —- 
2m? 2m 2m 2m 
(8) 0 0 0 0 
— 
- — 2ux —-v+7? 0 0 
mx m 
3 3 u? 
0 0 0 
2m my 4 
3 3 m — 4m, 9 
2m 2m 2m? 2m 


Equation (8) shows another root x =0. Hence (7) has the double root 0. 
Expanding (8) by the minors of the third row and multiplying and dividing 


by x we obtain the fifth order determinant 


7u? 9 9 
4 2m m4 
2m, — Sm 9 9 9 
2m? 2m 2m 2m 
— 2m,u3 
(9) — 2ux* — 2° + 0 0 = 0 
m 
3 
-— 0 iu? 0 
2m my, 
3 3 m — 4m, 9 
2m 2m 2m? 2m 


» The mechanics of the situation leads us to suspect that equation (9) should 


have the root x? = —u?. Making this substitution, replacing the second row by 
the difference between the second and third rows and removing certain common 


factors the left member of (9) becomes 
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3u? 9 9 
4 2m my, 
11m + 10m, 
9 —9 9 
m 
1 1 
iu? 0 
2m 
3 3 m — 4m, 9 
2m 2m 2m? 2m 


Replace the third column by the difference of the third and fourth. 

Now multiplying the third column by 4/(m,u) and subtracting from the 
fourth for a new fourth column it appears that the fourth and second columns 
are identical. Hence the determinant vanishes and equation (7) has the roots 
\= +w. We shall use this fact as a check on our expansion of (9) later. As a 
check on the correctness of the operations on equation (7) the author has sub- 
stituted \= +w in that determinant and found that it is satisfied. 

We now expand (9) by the elements of the third column and each of the re- 
sulting fourth order determinants by the minors of the elements of the last 
column. This gives after some reductions 


36u2 


my, 


9 7u? 27u? 
m 


where 
mu? Ou? 
x 0 — — 
m 4 
3u? 
A; = x? + , x? 0 
my, m 
a 3 3 u? 
. — —- w+4+— 
2m m 2m mM 
9 9 9 
2m 2m 


3 
A; = x? + 34? 0 
my, 
3 mu? 9 
2m m 2m | 
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(10). Thus the degree of equation (10) can be reduced by dividing the left 
member by x?+w?. There results the following equation of the 4th degree. 


(11) 


2(2y+1) and equation (11) reducesto 
(12) «8 + 6(2y + 1)x® + 3(13y2 + 22y + 1)24 


yt 9 1 9 
4 2m 2m 
1 
A, = 14? 0 
m\ 
0 
= 
2m 2m 


Expanding these determinants and collecting according to powers of x we 
find the following equation of the 5th degree in x’: 


87u* = 810? 27 27 
(10) + 4u?x* + x6 


16 8m 2mm, 
31u® 279u4 81u? 
8 8m my, 4m? 
7u® 369u® 135u* 45 94 81 
+ +> = 
16 32m 8mm, 16m? 8m 4m? 
This equation should have the root x? = —u?. Substituting and remembering 
that u2=2(2m+my,)/mm, it is fairly easy to verify that x? = is a root of 


39? 27 
x8 + 3u2x6 + ( ) 


m 4m, 2mm, m2) 
— —- = (0. 

2m 4m, 4m 4m? 


If we choose the unit of mass so that m =1 and replace 1/m, by y, u? becomes 


+ (2y + 1)*(7y + 62)x? + 18(2y + 1)*%(y + 5) = 0. 


For y=0 (12) becomes 
(13) + 6x° + 3x4 + + 90 = 0, 


which factors readily into 

(x4 — 2x? + 10)(x* + 8x? + 9) = 0. 

It follows that the roots of (12) for y=0 are 
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The Characteristic Exponents, y~0. The parameter y is the ratio of the mass 
of one of the electrons to the mass of the nucleus. For our purposes it may be 
taken as .00014. We seek a solution of (12) in the form x7=A+By--.-, the 
smallness of y making it unnecessary to go further than the first power. Direct 
substitution and equation to zero the coefficient of y gives 


3(4A3 + 2242 + 854 + 126) 
2(2A3 + 942 + 34 + 31) 


Hence 
—-54+% 7 
7 
—5-—% 7 5 
2 7 


When y is given the numerical value above and the square root of the result 
is taken we find ‘ 


+(a+ 6), 
+ 


x 


x 


where the numerical values of a, 8, v and p can be easily found. 

It is clear from the above computations that the characteristic exponents 
for y~0 differ very slightly from their values for y=0. 

The solutions of equations (7) are now all known. We group them together 
here for reference 


= 0,0, + wt, + Ke(a + 1B), + Ke(a — 8), + Ken, + Kepr. 


The Solution of Equations (6). From the above values of the characteristic 
exponents we can write the general solutions of equations (6). 
= + Kist + + + Kige K ineKeout 
+ KigeKertt + eXeat(K + 4+ Kj, eK Bet 4 K , 
Liy + + Lizee* + + + LigeKevtt + LizeK 
(15) + LigeKertt 4 igeK Bet 4+ 4. eK Bet 4 | 
2 = Mi, + Miot + Mize? + + MizeX'* + Mige + 


di 


where ¢ is the Naperian base and z=1, 3. 

All of the terms of these solutions are periodic except the linear term in ¢ 
and those terms involving e* ***. If the system is disturbed in any way it will, in 
general, break up because of the non-periodic terms. For general initial con- 
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ditions there will appear, in addition to the terms linear in #, oscillations of the 
following types: 

1. Periodic, period 27/w =2m/(keu), 
Periodic, period (kev), 
Periodic, period 27/(kep), 
Non-periodic damped vibrations arising from the terms e~*e(t#)¢, 
Non-periodic vibrations arising from the terms e*«(et#)!, 


From the above results the following theorem is apparent: 

In small oscillations of the neutral helium atom, near the equilateral triangle 
positions, the periods of the periodic terms are inversely proportional to the charge 
on each electron. 

This theorem applies equally as well to the periodic portions of the non- 
periodic terms, excepting, of course, the linear terms in ¢. 

There appear 72 arbitrary constants in the solutions (15). By well known 
methods we may choose twelve of them as the constants of integration and the 
remaining ones can be found as linear functions of the twelve. We choose 
12 arbitrarily. 

The determination of Ki2, K32, L32, Miz, and M32 in terms of Lie is of par- 
ticular interest. To effect this we substitute in equations (6): 


x= Ki, + K ist, = Li; Lint, a= Mi, M ‘= a, 


Since these must satisfy (6) identically in ¢, the coefficient of ¢ and the constant 
terms must vanish. We find 


Ki => K32 => M1. = M3. = 0, = (- m1/2m)Li2. 


Hence if the disturbance which produces the oscillations has no component away 
from the plane of the equilateral triangle Li: and L32 will be zero and there will be no 
linear term in t. 

Let the initial condition be 


Applying these conditions to equations (15) it is apparent that the twelve arbi- 
trary constants Zi;, 7=1.---12 are linear functions of the initial constants. 
Therefore in order that each term of the solutions be periodic it is necessary to 
impose five linear conditions on the twelve initial constants. Seven of the twelve 
initial constants may be chosen arbitrarily and the other five may be deter- 
mined uniquely by the conditions 


= 0, Li,9 = 0, Li ,10 = 0, Liv 0, Ly ,12 = 0. 


*If these conditions are satisfied each term of the solutions will be periodic with 
the periods 


2n/w, kev), 2x/(Kep). 
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By imposing the three linear conditions on the initial constants, L;,2.=0, 
Li,9=0, L1,190=0 the solutions may be made to contain only periodic terms and 
damped vibrations. Therefore nine of the initial constants may be chosen arbi- 
trarily and the system consisting of the nucleus and two electrons will have only per- 
iodic oscillations or damped vibrations near the equilateral triangle positions. 


A NOTE PERTAINING TO KEPLER’S THIRD LAW 
By D. H. RICHERT, Bethel College 


The purpose of this note is to present in a simple way the derivation of 
Kepler’s third law as corrected by Newton. 

It is assumed that the orbit of a planet is circular so that the acceleration is 
along the normal. 

Let M be the mass of the sun, m, the mass of a planet, 7; its period and a; 
the mean distance between the centers of mass of sun and planet. 

If a; is the radius of the circular orbit and 7) the period, then the accelera- 
tion imparted by the sun to a unit mass of the planet is given by 


(1) GM/a?, 


where G is the constant of gravitation. Since this acceleration is along the normal 
it is equal to 


(2) for = 
Setting (1) equal to (2) gives 
(3) GM/a? = a1. 


Similarly for a second planet of mass me, period 7; and mean distance az the 


relation 

(4) GM/a? = (22/T>2)?- a2 
hoids. From (3) and (4) follows Kepler’s third law: 
(5) T?:T? = af:a?. 


A planet, however, describes its orbit not around the center of the sun but 
around the common center of gravity of sun and planet. If 7; is the distance of 
the first planet from this common center of gravity, we must replace (2) by 


(6) (20/T1)?- 
Now mr,= M(a,—11), hence 
r, = [M/(M + m,) Jay. 
Using this value of 7; (6) reduces to 
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Setting (1) equal to (7) gives 


(8) GM/a? = (22/T,)[M/(M + m))]a,, 
or 

(9) G(M + = 

Similarly for the second planet the relation 

(10) G(M + m2)/a8 = (22/T2)*. 

From (9) and (10) follows 

(11) T?(M + m):T?(M + m2) = af:a?, 


which is Kepler’s third law as corrected by Newton. 


QUESTIONS AND DISCUSSIONS 


EpITEepD BY R. E. GILMAN, Brown University, Providence, Rhode Island 


The department of Questions and Discussions in the Monthly is open to all forms of activity in 
collegiate mathematics, including the teaching of mathematics, except for specific problems, especially 
new problems, which are reserved for the department of Problems and Solutions. 


A MNEMONIC FOR EULER’S CONSTANT 


By MorGan Warp, California Institute of Technology 


The first ten digits for Euler’s constant may be remembered by aid of the 
following mnemonic: 
“These numbers proceed to a limit Euler’s subtle mind discerned.” 
5 7 7 a 6 6 4 9 
Since the next significant figure is a zero, the sentence comes to a very natural 
stepping place. 


RECENT PUBLICATIONS 


EpitEp BY RoGeER A. JOHNSON, Brooklyn College of the City of New York 


All books for review should be sent directly to the editor of this department, at Brooklyn College, 
66 Court Street, Brooklyn, N. Y., and not to any of the other editors or officers of the Association. 


NEW BOOKS RECEIVED 


Contributions to the Calculus of Variations. The University of Chicago Press, 
1930. Lithoprinted. 350 pages, $3.00. 


A collection of five dissertations in the field of Calculus of Variations, reproduced directly 
from type-written copy. 


Fourier’sche Reihen, mit Aufgaben. Von J. Wolff, Utrecht. Groningen, P. 
Noordhoff N.V., 1931. 60 pages. 
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Vorlesungen iiber einige Klassen nichilinearer Integralgleichungen und Integrodif- 
ferentialgleichungen. Von Leon Lichtenstein, Leipzig. Berlin, Julius Springer, 
1931. x +164 pages. RM 16.80. 


Analytical Mechanics, for Students of Physics and Engineering. By H. M. 
Dadourian. Third Edition, Revised. New York, D. Van Nostrand Com- 
pany, 1931. xiv+428 pages. $4.00. 


Fundamentals of Electricity and Magnetism. By Leonard B. Loeb. New York, 
John Wiley & Sons, 1931. xx+432 pages. $4.00. 


Craftsmanship in the Teaching of Elementary Mathematics. By F. W. Westaway. 
‘London, Blackie and Son, 1931. xvi+666 pages. 


Intermediate Calculus. By Percey F. Smith and William R. Longley. New York, 
Ginn and Company, 1931. xiv+458 pages. 


Applications of the Absolute Differential Calculus. By A. J. McConnell. London, 
Blackie and Son, 1931. xii+318 pages. 20 s. 


Geschichte der Elementar-Mathematik. Von J. Tropfke. Erster Band, Rechnen. 
Dritte, verbesserte, und vermehrte Auflage. Berlin, Walter de Gruyter & 
Co., 1930. x +224 pages. 

Algebraische Theorie der Kérper. Von Ernst Steinitz. Neu herausgegebenen, mit 
Erlauterungen und einem Anhang: Abriss der Galoisschen Theorie versehen, 
von R. Baer und Helmut Hasse. Berlin, Walter de Gruyter & Co., 1930. 150 
pages. 

Thermodynamics. By A. W. Porter. New York, E. P. Dutton, 1931. viii+96 
pages. $1.10. 

Einfiihrung in die Theorie der Kontinuierliche Gruppen. By G. Kowalewksi. 
Leipzig, Akd. Verl. M.B.H., 1931. x +396 pages. 

Strahlenoptik. By M. Herzberger. Berlin, Julius Springer, 1931. xiv-+196 pages. 
Paper, 18 marks. 

The Cultural Significance of Accounts. By D. R. Scott. New York, Henry Holt 
and Company, 1931. x +316 pages. 


Relativititstheorie als Verstandliche Wissenschaft. By L. Hopf. Berlin, Julius 
Springer, 1931. viii+148 pages. 


REVIEWS 
Differentialgleichungen Reeller Funktionen. By E. Kamke. Mathematik und 
ihre Anwendungen in Monographien und Lehrbiichern. Band VII. Aka- 
demische Verlags-Gesellschaft m.b.H., Leipzig, 1930, xiv-+436 pages, with 
43 figures. 


The outstanding feature of this excellent text on differential equations in the 
real domain is the exhaustive treatment of existence theorems for the ordinary 
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case. Methods of solution are developed in ample manner but more stress is 
laid on the properties of the solutions. 

For the second order linear system the polar coordinate form is used to de- 
velop the usual oscillation and other properties associated with the work of 
Sturm. In this method, the central idea is to make use of the angle function and 
to exhibit directly the two solutions of the system as sine and cosine of this 
angle. This device was first published by Priifer in 1926 in the “Mathematische 
Zeitschrift.” 

The treatment of partial differential equations is confined to equations of the 
first and second order. A brief discussion of the vibrating string is found in the 
last section. 

At the close of the book are found the solutions of the forty-four splendid 
problems scattered throughout the text. More such problems would be desirable. 
Finally references are given to articles in the Encyclopidie der Mathematischen 
Wissenschaften and a list of text books is included. 

H. J. ETTLINGER 


The Principles of Quantum Mechanics. By P. A. B. Dirac. The International 
Series of Monographs on Physics. Oxford University Press, Oxford, 1930. 
x+257 pages. $6.00. 

Dirac’s contributions to the development of quantum mechanics have been 
of great importance. The method used in this book is to postulate two kinds of 
numbers; the first kind are complex and the second kind are vectors representing 
states. Laws of operation are assumed and this elementary skeleton is gradually 
clothed with more and more flesh until it pulses with the life blood of modern 
quantum mechanics. 

As the hand of the author proceeds to erect the mathematical framework, 
addition, multiplication, conjugates, functions, expansion theorems, Ezgen- 
values, probability, differentials, contact transformations, Poisson brackets, 
matrices make their successive appearance. From these abstract beginnings 
emerge the foundations stones of quantum mechanics, the physical stuff such 
as electrons, protons, photons, radiation, polarization, emission, absorption, 
Schroedinger’s wave equation, de Broglie’s group velocities, Heisenberg’s 
matrices, electron spin, Zeeman effect, Heisenberg’s principle of indeterminacy, 
Einstein’s law of radiation not in historical order but in convincing form. 

Dirac’s present book is a very valuable and clear contribution, in a field 
where mathematical complexities threatened to overwhelm the average inter- 
ested scientist. 

H. J. ETTLINGER 


Advanced Calculus. By George A. Gibson. MacMillan and Company, London, 
1931. xviii +510 pages. $6.50. 
Someone has said that a course in advanced calculus can be most anything. 
We grant this provided the “most anything” includes: (1) a careful discussion 


Sor 


VS 


1931] RECENT PUBLICATIONS 525 


of the ideas of continuity, derivative, and differential, as applied to a function 
of a single variable, with examples of the various types of discontinuous func- 
tions; (2) a rigorous study of infinite sequences and series with special emphasis 
on the concepts of uniform and non-uniform convergence; (3) a study of partial 
derivatives, and differentials of a function of more than one variable, with an 
extensive drill in the formal processes involved in partial differentiation, change 
of variable, and the various applications of these to line, surface, and space 
integrals; (4) the existence theorems for implicit functions; (5) a thorough, but 
not too extended, treatment of integration based on Riemann’s definition. 

How does the book under review “measure up” on these points? In regard 
to the first, the ground is well covered, and the illustrations are happily chosen. 
It is, perhaps, desirable to have a few more examples of the various types of dis- 
continuities. The notation f’(x) is used to designate the derivative. The symbol 
dy/dx is not introduced until the differential is defined, which is as it should be. 
The geometric interpretation of the differential is omitted. 

On the question of series and sequences, the author begins pretty much in 
medias res. It is taken for granted that the reader is thoroughly familiar with 
the concepts of convergence and divergence, and with the simpler tests for each. 
This is certainly not true of the rank and file of students on this continent who 
enter advanced calculus classes. Some previous contact with the ideas of uni- 
form and non-uniform convergence also seem to be assumed. The significance 
of uniform convergence is stated clearly enough, and some examples are given 
of series which converge uniformly. On the other hand, not a single example 
comes to our notice which illustrates what uniform convergence is not. This is a 
defect. It would almost appear that the author had read neither Osgood’s 
classical paper in the American Journal of Mathematics, vol. 19, nor his dis- 
cussion of sequences and series in his Funktionentheorie. We greatly fear that he 
who gets his first orientation to the idea of uniform convergence from Professor 
Gibson’s book will be in a position with the student who said to his teacher: 
“You have told me three times what uniform convergence is, and now I don’t 
know it again.” 

Among the other topics coming under the head of series are: substitution of 
a series in a series; Abel’s theorem; revision of series; the rearrangement of 
terms of a series; the more delicate convergence tests of Kummer, Gauss, 
Raabe, Abel, and Dirichlet. These are discussed in a very satisfactory manner. 
There is also a study of the remainder in Taylor’s theorem, which is based on 
algebraic forms. While the treatment is excellent, it is not, perhaps, the best 
method of approach for the student who is taking up this topic for the first time. 

The treatment of partial derivatives and of total differentials is adequate 
and concise. It is followed by the usual discussion of change of variables, in 
which a few general problems are dealt with. It usually happens that the 
student who first assimilates the methods of these general problems is liable to 
try to apply the formulas there developed to each particular situation that 
arises. This can be avoided by going from a careful study of partial and total 
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derivatives directly to exercise involving change of variable. The student will, 
for the most part, got his results by devious and clumsy methods. He will, 
however, acquire power and confidence in performing this type of work, which, 
after all, is the important thing. Professor Gibson’s book lends itself admirably 
to such a procedure for the reason that the list of exercises is copious and varied. 

The chapter on implicit functions follows the usual lines. The conditions 
under which the various theorems are proved are more drastic than is necessary, 
but this is an advantage if the book is to be used in introductory courses. 
Another commendable feature is the careful and enlightening way in which 
the reader is shown just what the theorems are all about. 

In his presentation of the theory of integration the author has adhered to 
the definition of Riemann, and has accomplished the utmost possible without 
recourse to the modern point set theory. Several of the principal theorems are 
stated in more than one way. The technique is distinctive and pleasing, and the 
emphasis, for the most part, properly placed. Especially to be commended is 
the discussion of the change of order of integration for improper double integrals. 
In all seven chapters are devoted to the various phases of integration. One is 
surprised to find that no mention is made of the usual theorems on integration 
of series and sequences. 

In these days the working tool of the mathematician is the modern theory 
of integration based on measurable sets and measurable functions. All the 
theorems concerning Riemann integrals are special cases of theorems in the 
modern theory and, for the most part, more elegantly obtained by means of the 
modern theory. This being the case, one wonders if Professor Gibson is justified 
in devoting so much space to Riemann integrals. 

Other topics are: A good introductory exposition of the real number system; 
a chapter on sets, sequences, and limiting points, which includes the Bolzano- 
Weierstrass theorem and Cauchy’s necessary and sufficient conditions for the 
existence of a limit; derivatives of determinants; Wronskians; linear dependence 
of functions; complex functions of a real variable. In connection with the latter 
we find the remark: “It is fairly evident that 


b 


Possibly it is evident for Riemann integrals, but I think the reader will agree that 
it needs proof in the case of Lebesgue integration. 

There is also included a brief but good discussion of the Gamma function, 
both as the limit or a product and as an integral, and a chapter on infinite prod- 
ucts. The treatment of infinite products assumes no previous knowledge on the 
part of the reader. The definitions and first principles are clearly and effectively 
stated. Of such theorems as are given, the proofs are concise but contain suf- 
ficient detail to make easy reading for the novice. 

It is our opinion that Professor Gibson’s book is a valuable contribution to 
the literature in the field which it covers. Only the occasional teacher will find 
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it suitable for class room use, but it should be a part of the working equipment 
of every student and instructor of advanced calculus. 
R. L. JEFFERY 


Geometry of Four Dimensions. By A. R. Forsyth, Cambridge University Press, 
1930, vol. 1, xxix+468 pages, vol. 2, xi+520 pages. 


This compendious two volume work (about 1000 pages) deals with its 
subject matter in an avowedly old-fashioned spirit: no tensors, little abridged 
notation; for instance, the coordinates are denoted by x, y, 2, v rather than 
X1, X2, X3, X4. The presentation makes a point of explicitness and everything is 
written out in extenso. Forsyth, with his encyclopedic outlook, does this sort of 
thing very well, and has here performed a valuable service by taking the trouble 
to carry out to the end and exhibit in full detail what most geometers would be 
content to indicate in principle, seeming to follow Schopenhauer’s dictum that 
everything that can be done should be done so that the history of the world 
may be complete. 

The work divides itself into five parts: 

1°. Linear sub-manifolds, one, two, three-dimensional; the fundamental 
four-space is itself assumed linear (flat, homaloidal). 

2°. Skew curves in the four-space; there is also a section on skew curves in 
n-space. 

3°. Surfaces as existing freely in the four-space, without reference to three- 
dimensional manifolds in which they may be contained. 

4°. Regions, i.e., three-dimensional sub-manifolds of the four space. 

5°. Invariants under rigid motion and under arbitrary change of parameters 
of curves, surfaces and regions, as embedded in one another and existing freely 
in the four-space. 

The following samples of terminology may be of use to the prospective 
reader. Homaloid, a general term including: line, one-dimensional linear mani- 
foid; plane, two-dimensional linear manifold; flat, three-dimensional linear 
manifold; and the fundamental four-space. Orbiculate amplitude, a comprehen- 
sive term including: circle: x?+ y?=a?, z=0, v=0; sphere: x?+y?+2?=a?, v=0; 
globe: x?+y?+2?+v? =a?. 

The principal directions of a curve are its tangent, principal normal, binormal 
and trinormal: the last is perpendicular to the osculating flat, having four con- 
consecutive points in common with the curve. A curve has curvature 1/p, 
torsion 1/a, and tilt 1/7, this being dw/ds where dw, the angle of tilt, is the angle 
between two consecutive osculating flats. The Frenet formulas with their skew- 
symmetric matrix of coefficients 1/p, 1/a, 1/7, are set up. There is an osculating 
circle, sphere, and globe to the curve, each with its center and radius. 

Surface means a two-dimensional manifold, region a three-dimensional mani- 
fold contained in the basic four-space. The geodesics of a surface are studied, 
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its lines of curvature, and other properties expressing its relation to the sur- 
rounding four-space. 

In the theory of regions are included geodesics and minimal surfaces relative 
to a given region; the latter are surfaces of least area among those lying entirely 
in the region and bounded by a prescribed closed curve of the region. Quadric 
regions, defined by an equation of the second degree in the four coordinates, are 
studied. The general theory of surfaces as contained in a region is taken up; in 
particular, the geodesics of the surface are studied in their relation to the region 
in which the surface is embedded. The globular representation of a region general- 
izes the classic Gauss spherical representation. A region has three principal 
centers of curvature, whose locus is the centro-region (evolute). Nul-surfaces, of 
identically vanishing area, in a given region are discussed. Minimal regions are 
considered; these are regions of least volume with a given two-dimensional 
boundary. 

The work ends with the theory of invariants of geometric configurations in 
the four-space. The fundamental group is the metric group of the coordinates 
combined with the total group of parameter transformations. The Lie theory is 
used, and a large number of invariants are set up explicitly, wherein only alge- 
braic and differential operations are used supplemented by the integration of 
linear partial differential equations. Geometric interpretation is found for many 
of the invariants. 

The reader who wishes to see, in concrete and explicit form, the actual fea- 
tures of four-dimensional geometry will find his wish amply met by browsing 
through Forsyth’s book. 

J. DouGLAs 


Elementare Rethenlehre. By Hans Falckenberg. Sammlung Géschen, Walter de 
Gruyter, 1926, 136 pages. 


Kombplexe Reihen. Nebst Aufgaben iiber reelle und komplexe Reihen. By Hans 
Falckenberg. Sammlung Géschen, Walter de Gruyter, 1931, 140 pages. 


The first little book contains a brief treatment of the real number system 
and a conventional treatment of the simpler features of the classical theory of 
sequences and series of real variables. The pages on the elementary functions as 
defined by series are one of its best parts. 

The second book is supplementary to the first. There are twenty-four pages 
treating series in the complex domain. The remainder of the volume is given 
to exercises and their solutions. There are many excellent and natural exercises 
to accompany a course on series. However, in my opinion the name exercise is 
belied when there is an accompanying solution; and inasmuch as the accumula- 
tion of sets of exercises without solutions readily available is a valuable addition 
to the literature of those subjects taught in our universities, I feel that this 
volume is not as helpful as it should be to the cause of university teaching. 
TOMLINSON FoRT 
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Funktionentheorie, Erste Teil: Grundlagen der allgemeinen Theorie der analytische 
Funktionen. Vierte, verbesserte Auflage. By Konrad Knopp. Sammlung 
Géschen, Walter de Gruyter, 1930. 


There is little doubt but that this is the best monograph on functions of a 
complex variable yet written. The author has compressed an astonishing amount 
within its one hundred and thirty eight small pages and all is written with the 
utmost clarity and in a most interesting style. The present edition differs in 
detail only from earlier editions with which most teachers of the subject are 
already familiar and to such it needs no recommendation. To those unfamiliar 
with any edition the following chapter headings will give some idea of the scope 
of the present little book: I: “Punktmengen in der Ebene;” II: “Funktionen 
einer komplexen Veriinderlichen;” III: “Das Integral einer stetigen Funk- 
tionen ;” IV: “Der Cauchysche Integralsatz;” V: “Die Cauchyschen Integralfor- 
meln;” VI: “Reihen mit verinderlichen Gliedern;” VII: “Die Entwicklung 
analytische Funktionen in Potenzreihen;” VIII: “Analytische Fortsetzung 
und vollstindige Definition der analytischen Funktionen;” IX: “Ganze trans- 
zendente Funktionen;” X: “Die Laurentsche Entwicklung;” XI: “Die ver- 
schiedenen Arten singulirer Stellen.” 

The monograph in question should be studied in conjunction with the second 
volume by the same author: Anwendungen und Weiterfuhrung der allgemeinen 
Theorie. The scope of this is partly indicated by the following chapter headings 
from the 1920 edition: I: “Ganze Funktionen ;” II: “Merimorphe Funktionen ;” 
III: “Periodische Funktionen;” IV: “Wurzel und Logarithmus;” V: “Alge- 
braische Funktionen;” VI: “Das analytische Gebilde.” 

Accompanying each volume is a volume of exercises by Professor Knopp 
and also of the Sammlung Géschen. These should be in the hands of every 
teacher of the theory of functions of a complex variable. 

TOMLINSON FoRT 


Niels Henrik Abel. Eine Schilderung Seines Lebens und Seiner Arbeit. By Dr. V. 
Bjerknes. Julius Springer, Berlin, 1930. v+136 pages. 


Two years ago the world commemorated the centenary of the death of Niels 
Henrik Abel on April 6, 1829. This brought forth a number of books and bro- 
chures dealing with his distinguished services to mathematics and his ab- 
sorbingly interesting life history. Of these many biographies and reviews 
probably none surpasses that of Dr. Bjerknes for keen understanding of the 
mathematician and man Abel, and for a lucid setting forth of the inner events of 
his life. It is a complement to the mathematical memoirs on Abel written by 
his father, C. A. Bjerknes, in 1880. Written in Norwegian in 1929, it has now 
been translated into German. 

Abel’s life reminds one of a Shakespearian tragedy, even to the swift-moving 
climax. From childhood on, it was the struggle of a man’s mind and soul and 
body against the exigencies of life in a world which knows not always genius. 
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It was a pitifully uneven struggle for shelter and mere physical sustenance by 
one all afire with a consuming zeal for mathematical discovery; and an even 
greater struggle to get the mathematicians of his day to understand and ap- 
preciate his discoveries. Except from Holmboe and Crelle, he met only apathy 
and non-understanding. The cold reception of Gauss, Cauchy, and Legendre was 
gall to his fine, sensitive, often shrinking nature. By the efforts of Holmboe he 
received a stipend from the state to study abroad two years (1825-1827). In 
October, 1826 he submitted his now well-known memoir on transcendental 
functions to the French Academy. In this memoir was included his famous ad- 
dition theorem. With inexcusable negligence the committee, Cauchy and 
Legendre, put it aside. On the results of this memoir young Abel had staked his 
hopes for a professorial appointment to the university at Christiania or for a 
renewal of his stipend. Now he received neither. Deeply in debt he had to dis- 
continue his studies abroad. The next year, 1828, he eked out existence as a 
substitute lecturer in a military high school and also gave one course at the 
university. 

Finally, even for him, better days seemed coming. His contributions in 
Crelle’s Journal began to create attention, and through the influence of Crelle 
an appointment to the University of Berlin was forthcoming. In December, 
1828 he made a trip to spend Christmas with his fiancee. It was a strenuous trip; 
and it is said that his clothing was insufficient. He caught a cold that later 
settled on his lungs. His body, weakened by want, was not equal to the emer- 
gency, and he died on April 6, 1829, at the early age of 27. 

On his death bed, knowing his days were to be few, he re-wrote for Crelle’s 
Journal the main points of the addition theorem that had been submitted to and 
pigeon-holed by the Paris committee. As he lay there looking at the two closely- 
written pages of the proof of his immortal theorem, which in a short period of 
convalescence he had salvaged for the world, he concluded optimistically: “I 
shall later bring out numerous applications of this theorem which will throw 
light on the functions in question.” Says Mittag-Leffler: “January 6, 1829 is 
more worthy to be remembered in the history of civilization than the memorial 
days of kings, emperors, and countries. On this day Abel, lying in bed, wrote 
the greatest thought of his life for Crelle’s Journal, the Abelian addition 
theorem, which was hailed forthwith as “monumentum aere perennius,” and 
which even now, 100 years after Abel’s birth, is looked upon as the high-point 
of the development of mathematics.” 

The irony of life! Two days after his death came the announcement of his 
appointment to the Berlin professorship. And a few months later Legendre 
read through the memoir on transcendental functions submitted three years 
before, and there was found the addition theorem. Both Cauchy and Legendre 
gave it unstinted praise. But the 24-year old author, who desperately needed 
that recognition in 1826, was no more. 

Bjerknes gives considerable space to Abel’s correspondence. Abel was a very 
fine letter writer, and narrates and comments with all the zest and spontaneity 
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] of a young man on his first travels, to whom many things in life are new. We 
must remember that Abel never reached his 27th birthday. In these letters we 
- learn that he seldom came to a city without visiting one or two theatres. That 
4 one luxury he allowed himself, even if the meals had to be slim. Often he was 
$ homesick, desperately homesick. His impression of Paris undoubtedly reflects 
4 the reception he had met there. “All want to instruct,” he says, “no one wishes to 
1 learn. The only things a Frenchman desires from foreigners are things of prac- 
l tical import; as to thinking, he believes that can only be done by them.”  ~ 
- Bjerknes has aimed to make real for us not only the scholar Abel, but the 
youth and the young man Niels Henrik,—his friendships, his love romance, his 


3 travels, his plans, his hopes. In this he has succeeded admirably. The reviewer 
L has no adverse criticism of sufficient import to mention in a formal review. He 


. only regrets that there is not an English translation for the many readers who do 
L not read German. 
M. A. NoRDGAARD 
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Rutgers University Mathematics Club. 
’ The officers for the year 1930-1931 were: Richard M. Creamer, President; E. E. Rutgers, 
: Vice President; Isadore Chertoff, Secretary-Treasurer; C. L. Hickok, Chairman, Membership 
Committee. 
These officers were elected by the club in May, 1930. 


‘ The aim of the club is to promote interest and scholarship in the field of mathematics and 
| to point out the progress of the science. The membership of the club is composed of 18 students and 
, the teaching staff, of which there are ten. 

The meetings and programs were as follows: 

October 1930: “Fractions among the Egyptians and Babylonians” by A. E. Smith; “Continued 


fractions” by R. M. Creamer; “Combinations and the binomial theorem” by Professor E. P. 

Starke. 

November 1930: “Coordinate systems” by Professor S. E. Brasefield. 

3 December 1930: “Archimedes and his relation to calculus” by Richard Coan; “Curve fitting” by 

; Instructor C. R. Wilson; “The theory of magic squares” by J. Chernick. 

January 1931: “Analytical treatment of some properties of the orthopole” by Professor R. Morris; 
“Morley’s theorem on the triangle” by L. Schulman and N. Schwartz; “Formulas for the 
sides of a triangle in terms of the altitudes” by I. Chertoff. 

February 1931: “Fourier series” by Instructor Jacob Goodman; “Inscribing a rectangle within a 
rectangle” by E. B. Crane; “Hyperbolic functions” by D. K. Roberts. 

March 1931: “Ideal points and lines” by Instructor H. B. Huntley; “The notion of number” by 

C. L. Hickok; “Mathematics as a branch of logic” by L. C. Vass. 
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April 1931: “Elliptic integrals” by E. E. Rutgers; “A unique integration” by C. L. Hickok; “Calcu- 
lus of finite differences” by M. Freedman; “The transcendental numbers z and e” by I. Kauf- 
man; “Curves having no derivatives” by W. H. Glover. 

May 1931: “An account of Dr. Michelson’s life and work” by Professor A. L. Greenlees; “The 
atom” by J. J. Jelicks and G. A. Downsbrough; “A problem in probabilities” by I. J.Millner. 
The club in cooperation with the club at the New Jersey College for Women, sponsored two 

lectures by visiting speakers during the year, namely, Professor R. C. Archibald of Brown Uni- 

versity spoke on “Mathematics prior to the Greeks” and Dr. S. A. Schelkunoff of the Bell Tele- 
phone Laboratories spoke on “Telephony and the application of mathematics to some of its 
problems.” 
The year’s meetings closed with the annual banquet. 
IsADORE CHERTOFF, Secretary. 


Case Mathematical Club, Case School of Applied Science. 


The Case mathematics club was organized for the purpose of stimulating the study of mathe- 
matics, for the purpose of giving the students an appreciation of the unity of the field of mathe- 
matics, and for the’ purpose of showing to the students the beauty of non-technical and modern 
mathematics in a way which is impossible in the class room. 

Any undergraduate or post-graduate student and any member of the faculty is eligible for 
membership in the club. The sole requirement is that he be interested in mathematics and attend 
the meetings of the club regularly. Nominal dues of $1.00 per term are required of regular members. 

The officers for 1930-1931 were: Louis G. Henyey, President; John R. Parks, Vice President; 
Chester J. Stoemple, Secretary and Treasurer; Briggs H. Napier, Recording Secretary. 

The active members during the past year numbered about 30. 

The meetings and programs were as follows: 

May 16, 1930: “Geometries of higher space” by Dr. Max Morris, Assistant Professor of mathe- 

matics, 

October 10, 1930: “Sets of integers with equal sums of like powers” by Dr. O. E. Brown, Instructor 

in mathematics. 

October 23, 1930: “Theorems in modern geometry” by Dr. J. R. Musselman, Professor of mathe- 
matics at Western Reserve University. 

November 7, 1930: “Homogeneous coordinates and the line at infinity” by Mr. B. C. Getchell, 

Instructor in mathematics. 

November 21, 1930: “Approximations to the value of Pi” by J. R. Parks. 

December 19, 1930: “The calculus of finite differences” by C. Shepherd. ; 

January 9, 1931: “Theory of groups and transformations” by Louis G. Henyey. 

February 20, 1931: “The algebra of matrices and quaternions” by Mr. G. N. Garrison, Instructor 

in mathematics. 

March 13, 1931: “Irrational numbers” by Mr. R. S. Burington, Instructor in mathematics. 

March 27, 1931: “The mathematical solution of Cryptograms” by James Black. 

April 17, 1931: “A method for determining the orbits of binary stars” by Dr. J. J. Nassau, Professor 
of Astronomy. 

May 1, 1931: “A problem in Astronomy” by Assistant Professor E. M. Justin. 

May 14, 1931: “The unity of mathematics” by Professor W.G.Simon, Western Reserve University. 

The meetings are generally held at the school, but this year several were held off the campus. 
The meeting of May 6, 1930 was held at the home of President Wickenden; the meeting of October 
23, 1930 was held in the home of Dean Focke. A meeting at the Case Astronomical Observatory 
was held on November 7, 1930. The final meeting of the year, a dinner meeting, was held at the 
Case Social Club on May 14, 1931. 

Briccs H. Napier, Secretary. 


Mathematics Club of the University of California at Los Angeles. 


The aim of our mathematics club is the advancing of mathematics, the promoting of good 
fellowship among those interested in mathematics and the upholding of the traditions of the 
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University. Membership is open to all members of the faculty of the department of mathematics. 
Student membership is open to the students who have taken or are taking calculus. Secondary 
membership is open to any other student interested in mathematics. All members are entitled to 
vote but only primary members may hold office. Officers are elected for a period of one semester. 
They assume their duties at the beginning of the semester following their election. 

The number of active members this year was thirty. The average attendance at the meetings, 
including faculty members, was about twenty. 

The officers for the first semester were: Reed Lawlor, President; Alta Blackford, Vice Presi- 
dent; Nadga Gray, Secretary; Lyle Sullivan, Treasurer; Virginia Woods, Librarian. 

The officers for.the second semester were Reed Lawlor, President; Alta Blackford, Vice 
President; Jean Robb, Secretary; Inez Hopkins, Treasurer; Norman Hinton, Librarian. 

The meetings and programs were as follows: 
September 24, 1930: “Horner’s method” by Reed Lawlor. 
November 5, 1930: “Method of determining the area of polygons” by Ernest von Seggern. 
December 10, 1930: “The ideas of the calculus in every-day life” by Dr. Hedrick; “Glimpses into 

the lives of great mathematicians” by Miss H. Glazier; “The number of rational roots satisfy- 

ing the equation” by Mr. John Hill; “Requisites for a good student are those needed in every- 

day life” by Dr. James. 
January 14, 1931: “Measurement of stellar distances” by Melville Short. 
February 18, 1931: “The relation between mathematics and philosophy” by Norman Hinton. 
March 18, 1931: “Mathematical fallacies” by Dr. Raymond Garver; “Mathematical puzzles” by 

Miss Evelyn Fink. . 
April 22, 1931: “The honey-bee and the calculus” by Miss Evelyn Fink. 
May 20, 1931. “Farewell address by the President.” Election of officers for 1931-1932. 

In November twenty members and friends hiked to Robert’s Camp and spent Saturday and 
Sunday there. Lunch, dancing and bridge were featured. 

On December 27, a bridge party was held in Newman Hall. There were about 100 people 
present including Professors and alumni. 

On March 12, twenty members and their guests went to the Clark observatory. After visiting 
the observatory, a reception was held at the home of the Vice President, Alta Blackford. 

On May 8, the club enjoyed a swimming party at the Deauville Beach Club. About fifteen 
were present. 

JEAN Ross, Secretary. 


Mathematics Club of the Harris Teachers College. 


The report covers the activities from September 1930 to January 1931. The sponsor of our 
club is Dr. Jesse Osborn, Professor of mathematics. The meetings are held biweekly. 

The officers for the term were. Esther Berger, President; Dorothy Bahn, Vice President; 
Hildegard Graefe, Secretary-Treasurer; Mary Messina and Jennie Louise Waddell, representatives 
to college publication. 

The meetings and programs were as follows: 

October 6, 1930: “Astronomy” by Beth Murry; “Comets and meteors” by Bernice Rahn. 

October 20, 1930: “Ancient number systems” by Elizabeth Lisy; “Men important in the history of 
mathematics” by Dorothy Bahn. 

November 3, 1930: “Mathematics as amusement” by Iola Uhrhans; “Magic squares” by Hazel 

Willisan. 

November 17, 1930: “The continents and oases of Mars” by Margaret Ellsperman; “Astronomy” 
by Anastasia Snabada. 
December 1, 1930: “History of problems” by Dorothy Close; “The development of geometry” by 

Dorothy Bennet. 

December 15, 1930: “Astronomy” by Mr. Miller, Professor of Chemistry. 
January 5, 1931: “Puzzles and simple problems” by Eleanor Erskine and Candace Wesbrock. 
HILDEGARDE GRAEFE, Secretary. 
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The Mathematics Club of the Cooper Union Institute of Technology. 

The officers for 1930-1931 were: L. A. Kenworthy, ’31, President; J. J. Murphy, ’31, Vice 
President; J. W. Kinkel, '33, Secretary; C. H. Kropp, ’33, Treasurer; E. H. Ryan, '33, Assistant 
Secretary. 

The club has a membership of 163. 

The meetings and programs were as follows: 

November 6, 1930: “Transformations” by Mr. F. H. Miller, Columbia University. 
December 4, 1930: “Elliptic and hyperbolic functions” by G. Kosolopoff, ’32. 

December 18, 1930: “Theory of the slide-rule and its uses” by G. O'Sullivan, '31. 

January 28, 1931: “Harmonic ratio” by L. D. N. Green, ’34. 

February 26, 1931: “Algebraic charts” by W. W. Rigrod, ’33. 

March 19, 1931: “Trisection of an angle” by K. Itkin, ’34. 

April 9, 1931: “Mathematical work of the Bureau of Standards” by Mr. Irving Hartmann. 
April 16, 1931: “Vector analysis” by Professor W. J. Pickett. 


Election of officers. 
C. H. Leumann, Faculty Advisor, 


Dartmouth Mathematical Club, Dartmouth College 


The Dartmouth Mathematical Club was founded on October 6, 1930 “to make possible the 
presentation and discussion of subjects of general mathematical interest.” Although primarily an 
undergraduate club, membership is open to anyone interested on payment of the regular dues of 
one dollar per semester. There are at present twenty-two members, and frequently non-members 
are guests at the meetings. 

Meetings are ordinarily held every two weeks while College is in session. It is customary to 
serve refreshments during the discussion following each meeting. 

The officers for 1930-1931 were: Earle L. Morawski, ’31, President; Emerson Cooley, ’31, 
Vice President; Merit P. White, ’30, Secretary-Treasurer. 

The meetings and programs were as follows: 

October 6, 1930: “Ovals and equiangular polygons” by Professor J. W. Young. 

October 20, 1930: “Poincaré’s world” by E. L. Morawski, ’31. 

November 3, 1930: “World maps” by Professor B. H. Brown. 

November 17, 1930: “Russell’s mathematical logic” by R. B. Colburn, ’33; “Mathematical 

paradoxes” by H. Howe, ’33. 

January 5, 1931; “Magic squares” by E. T. Mecutchen, ’31. 
January 19, 1931: “The Mosaic law” by Professor C. E. Wilder. 
February 11, 1931: “Mathematical curiosities” by E. Cooley, '31; E. T. Mecutchen, ’31; E. L. 

Morawski, ’31; Readings from Leacock’s “Literary Lapses” by Dr. R. Robinson. 

March 23, 1931: “Mathematical tricks” by E. C. Corson, ’34; “Solution of the cubic equation” 

by Frank Engel, ’34; “Solution of the quartic equation” by George Engel, '34. 

April 13, 1931: “The nine-point circle” by Dr. F. W. Perkins. 
April 27, 1931: “History of mathematical notation” by W. C. Johnson, ’33; “History of the slide 

rule” by Edwin B. Thomas, ’34. 

May 18, 1931: “Special relativity” by E. L. Morawski, '31; Election of officers for 1931-1932. 
RoBIN RoBinson, Chairman Departmental Committee 
Advisory to the Mathematical Club. 


The Mathematics Club of the University of Kansas 


The officers for 1930-1931 were: Lilly Somers, President; Margaret Sturges, Vice President; 
Elizabeth Hyer, Secretary-Treasurer. The officers are elected the spring of the preceding year by 
a committee and elected at a general meeting. There are thirty-eight active members and fourteen 
faculty members. The purpose of the club is to stimulate interest in mathematics and to discuss 
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interesting topics which do not arise in the classroom. The members are selected by the faculty 
from the outstanding students who have ten or more hours of credit in mathematics. 

The meetings and programs were as follows: 
October 20, 1930: Business meeting. 
November 3, 1930: “Peculiar properties of circulates” by Mr. Philip Bell. 
November 17, 1930: “Determinants” by Professor E. B. Stouffer. 
December 1, 1930: “Einstein’s film.” 
December 15, 1930: “Electrical integrators and harmonic analyzers” by Mr. Billy Moore. 
January 12, 1931: “Geometric method for solving a biquadratic equation” by Miss Winona Venard. 
February 16, 1931: “Pi and how to get it” by Mr. Howard Wingert. 
March 2, 1931: “Multiple correlation and how to predict it” by Professor Dinsmore Alter. 
March 16, 1931: “The Pascal triangle” by Miss Carol Stratton. 
March 30, 1931: “Reversing digits” by Professor Guy Smith. 
April 13, 1931: “Simple Harmonic Motion” by Professor J. J. Quinn, St. Mary's College. 
April 27, 1931: Business meeting. 
May 14, 1931: Picnic. 

ELIzABETH Hyer, Secretary. 


Students Mathematical Round Table of the University of Illinots. 


The officers for 1930-1931 were: First Semester—C. A. Jackokes, President; Ella Marie 
Meythaler, Secretary; R. H. Skidmore, Treasurer. Second Semester—Wm. Ted Martin, President; 
Anice Seybold, Secretary; Gertrude Stith, Treasurer. 

The object of the club is to interest students of mathematics in various phases of the subject 
not usually included in the standard mathematical courses, to stimulate the reading of current 
mathematical literature, and to keep its members informed in as non-technical a fashion as pos- 
sible concerning the progress of mathematics and mathematical education. The members consist 
of graduate students and upper classmen interested in mathematics. 

The meetings and programs were as follows: 

October 30, 1930: “Polar reciprocation with respect to conics” by Miss Josephine Chanler. 
November 13, 1930: “On metric properties of dual curves” by Mr. C. A. Jackokes. 
December 11, 1930: “On the particular solutions of some differential equations” by Mr. R. H. 

Skidmore. 

January 15, 1931: Election of officers; “On the zeros of Bessel’s functions” by Mr. E. L. Welker. 
February 17, 1931: “Graphical solutions of differential equations” by Miss Ella Marie Meythaler. 
March 3, 1931. “The fourth dimension” by Miss Anice Seybold. 
March 17, 1931. “Classification of geometries” by Professor A. B. Coble. 
April 14, 1931: “Pliicker line coordinates” by Mr. W. G. Warnock. 

ANICE SEYBOLD, Secretary. 


The Mathematics Club of New York University. 


The mathematics club, organized a few years ago, endeavors to create within its members a 
desire for individual research in mathematics, and the presentation of this work before the mem- 
bers of the club. Also, topics which do not ordinarily come up in the course of undergraduate study 
have been presented in talks by various members of the faculty: The club, furthermore, has 
published during the past year two mathematical journals entitled “X” under the editorship of 
Mr. Reubin Roth. Coaching classes in Trigonometry, College Algebra and Mathematical Analysis 
have been conducted at regular periods during the year for those students in the University who 
feel weak in those subjects. Two socials, one each term, were held for the members and their 
friends. 

The officers for 1930-1931, elected at the first meeting of the club in September 1930, were: 
Mayer I. Birshtein, President; Bertha Berson, Vice President; Sidney Flamm, Secretary; Louis 
Leitner, Treasurer; Charles K. Payne, Faculty Adviser; Reubin Roth, Editor of “X”. 
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The meetings and programs were as follows: 
October 31, 1930: “The relativity controversy” by Mr. C. K. Payne, Instructor in mathematics. 
November 14, 1930: “The trisection of angles” by Max Leleiko. 
November 28, 1930: “The three famous problems of antiquity” by Sol Feith. 
December 5, 1930: “Astronomical calculations by geometry” by Seymour Klanfer. 
December 19, 1930: “A solution of the cubic equation” by Abraham Katsh. 
February 6, 1931: “Discussion of Fermat’s theory of numbers” by Sidney Flamm. 
February 20, 1931: “Operational calculus” by Professor Earnest J. Oglesby. 
March 6, 1931: “The use of the straight line in mathematics” by Morris Baumel. 
April 3, 1931: “Validity and truth in mathematics” by Morris Kline, Instructor in mathematics. 
April 10, 1931: “The principle of duality in geometry” by Miss Jeanette Fox. 

M. I. BrrsuteIn, President. 


Phi Chi Mu, Washington and Jefferson College. 


The aim of this society is to promote interest and to stimulate activity in regard to studies 
pursued in the field of science; to raise the standard of scholarship, afford a reward for diligent work 
and to furnish an opportunity for the exchange of ideas among students of science at Washington 
and Jefferson College. 

In order that a man be eligible for membership:—(1) He shall be in the process of completing 
a major in science, (2) he shall have completed the first semester of his junior year at college and 
(3) he shall have maintained an average of 2 (80%) or better throughout his college course. 

Men are recommended for membership by a joint committee of the Heads of the Departments 
of Mathematics, Physics, Chemistry and Biology. 

In order that a man, after election, become an active member of the society, he must present 
a paper on a topic of scientific interest. At present we have 7 active and 8 elected members. 

The officers are elected at the last regular meeting of the school year to hold office during the 
ensuing year. Those elected May 13th last and holding office during 1930-1931 are: Robert R. 
Lyle, President; Walter S. Turpin, Secretary-Treasurer. 

The meetings are held on the second Tuesday of the month throughout the school year. At 
these meetings, a paper is presented, followed by a general discussion. 

The meetings and programs were as follows: 

October 7, 1930: “The significance of ‘Mathematics’ and ‘Science’” by W. S. Turpin. 

November 12, 1930: “Topics of interest from ‘The Universe around us’” by B. S. Gillespie. 
December 9, 1930: “Biology as a science” by R. E. Masters. 

January 13, 1931: “Transformations by means of reciprocal radii” and “Elements of plane cubic 

Cremona transformations” by Dr. H. C. Shaub. 

February 10, 1931: “Some phases of mechanical integration-theory of polar planimeters” by R. R. 

Lyle. 

March 10, 1931: “The mathematics of obtaining maximum mobility of aggregate in a concrete 
mixture and retaining minimum voids in the aggregate” by Dr. C. S. Atchison. 
April 14, 1931: “Development in short-wave radio” by W. W. Lamb; “The chemical regulators of 
the body” by J. P. Proudfit. 
May 12, 1931: “Common colds” by A. J. Trapuzzano. 
RoBErT R. Lye, President, WALTER S. TuRPIN, Secretary-Treasurer. 


Tulane Mathematics Club. 


The officers for 1930-1931 were: Professor Chester G. Jaeger, Chairman; Mrs. Odessa Tits- 
worth, Secretary. The officers are appointed for an indefinite length of time by the chairman of the 
department of mathematics of Tulane University 

There is no regular membership. A card announcing each meeting is sent to those who would 
probably be interested, and the meeting is announced to advanced classes. Any one is permitted 
to attend. There are usually between twenty and forty present. 
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The time of meeting is irregular. There are from two to four meetings each year. 
The aim of the club is to present papers on topics not ordinarily covered in courses at this 
school. 
The meetings and programs were as follows: 
November 20, 1930: “Elementary theorems on Groups” by Dr. Chester G. Jaeger. 
April 30, 1931: “Vector treatment of some geometric problems” by Dr. Nola Lee Anderson. 
CHESTER G. JAEGER, Chairman. 


The Mathematics Club of the New Jersey State Teacher's College. 


The officers for 1930-1931 were: Sarah Bogert, ’32, President; Dorothy Holman, ’32, Vice 

President; Eleanore Dooley, ’32, Secretary; Richard Miller, ’32, Treasurer. 
The meetings and programs were as follows: 

October 8, 1930: “Visualization in geometry” by Mr. A. Bakst, Columbia University, New York 
City. 

October 22, 1930: “Trisection of an angle” by Lucille Drews. 

November 12, 1930: “Squaring the circle” by Daniel Goss. 

December 10, 1930: “Changing conceptions in secondary mathematics” by Mr. Carrol B. Quain- 
tance, Head of department of mathematics of Cranford High School, Cranford, N. J. 

January 14, 1931: “The High School Mathematics Club” by Dorothy Holman and Eleanore 
Dooley. 

January 28, 1931: “Nomographic charts” by Gertrude Blachley. 

February 11, 1931: Valentine social. 

February 25, 1931: “Mathematics and Religion” by Mr. Harrison E. Webb, Principal of Market 
Street High School, Newark, N. J. 

March 11, 1931: “Mathematical paradoxes” by Mr. A. Bakst. 

March 25, 1931: “Peaucellier cells” by Jeanette Curley. 

April 22, 1931: “Mathematics in aviation” by Mr. James C. Reddig, Chief engineer for the Grover 
Loening Aircraft Co., N. Y. C. 

May 13, 1931: “The calculus of finite differences” by John Kirschoff. 

May 27, 1931: Business meeting and the election of officers. 

June 10, 1931: Supper hike. 

ELEANORE DOOLEY, Secretary. 


The Mathematics Club of the University of Akron. 


The officers for 1930-1931, elected the first meeting in the fall by a majority vote of the mem- 
bers present, were: Ruth Creighton, President; Beatrice Currie, Vice President; Marjorie Halliwill, 
Secretary-Treasurer; Elmer Scharenberg, Chairman of the program committee. 

The primary aim of the club is to promote, retain and add to the interest of Akron University 
students in mathematics by having the members, the faculty and outside speakers present special 
topics and problems before the club. Secondly, the club affords an opportunity for meeting with 
other students sharing a common interest in mathematics. 

The following shall be eligible for membership in the club: (1) All mathematics majors and 
minors; (2) all engineering, chemistry and physics students; (3) any other students, adjudged by 
the club to be sufficiently interested in mathematics. To become a member, the candidate must be 
approved by the majority of members present at the meeting during which the candidate has made 
known his or her intentions of joining the club. Our present membership consists of sixteen stu- 
dents, three faculty advisors and guests to whom the meetings are open. 

The meetings and programs were as follows: 

January 8, 1931: “How to tell the day of the week of a certain date” by Dr. S. Selby: “A special 
problem in connection with the symmetrical functions of roots of an equation” by Marjorie 
Halliwill; “Fractional equations in which a solution is a zero of the common denominator” by 
Dr. H. A. Bender. 
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February 12, 1931: “Preferred numbers” by Mr. Dinger; “Vectors” by Dr. J. Jones. 

April 16, 1931: “Graphing by making trigonometric transformations” by Miss Jane Bent; “In- 
tegrals in statistics” by Miss Ruth Creighton. 

May 14, 1931. “Approximate trisection of angles” by Mr. H. Weisburg; “Surveying and its relation 
to mathematics” by Mr. Elmer Scharenberg. 
The March meeting was held in the form of a trip to Case Observatory in Cleveland. Dr. J. J. 
Nassau lectured and demonstrated the solar system. Pictures of the sky were shown and the 
telescope and method of calculating observatory time were explained. 

MARJoRIE HALLIWILL, Secretary. 


The Mathematics Club of Butler University. 


The officers for 1930-1931, elected by written ballot in May 1930, were Miss Gladys Hawick- 
horst, President; Miss Willhelmina Feaster, Vice President; Miss Margaret Barker, Secretary; 
Miss Dione Kerlin, Treasurer. 

The purpose of the club is two-fold: To consider and discuss current mathematical topics and 
to give opportunity to all students in the department to become acquainted. 

Membership in the club is granted to all students of the department of mathematics, to those 
who have been students in the department, and to sponsors. The membership numbered twenty 
five for the year 1930-1931. 

The meetings and programs were as follows: 

October 9, 1930: “The evolution of the timepiece” by Ralph Urbain; “Mathematicians distin- 
guished in other fields” by Douglass Brown. 

November 6, 1930. “Mathematical tricks” by Mr. W. D. Carnahan of Shortridge High School. 

December 18, 1930: Christmas party, mathematical games and puzzles. 

January 8, 1931: “Music and mathematics” by Robert Schultz. 

February 5, 1931: “Mathematics in nature” by Miss Sturdevant of the Arsenal Technical High 
School. 

March 5, 1931. “The application of higher mathematics in the business world” by Mr. G. C. Elvers, 
C. E.; “Circle squarers” by Miss Juna M. Lutz, Sponsor. 

April 9, 1931: “Non-Euclidean geometry” by Miss Marie Sangernibo of Washington High School; 
“Mathematics in the training for citizenship” by D. E. Smith (extracts read by Miss Anna K. 
Suter); “Construction of conic sections by paper folding” by Professor Bowersox. 

May 7, 1931: “Egyptian mathematics” by Panoria Apostol: “Development of mathematics in 
America” by Madonna O’Hair; “Report of the meeting of the Indiana section of the Mathe- 
matical Association of America” by Miss Juna M. Lutz; Exhibition of the Chase edition of 
“The Rhind Papyrus” and of current mathematical periodicals. 

June 4, 1931: Picnic. 

Juna M. Lutz, Assistant Professor. 


PROBLEMS AND SOLUTIONS 
EpITEp By B. F, FINKEL, Otro DUNKEL, AND H. L. OLSON 


Send all communications about Problems and Solutions to B. F. Finkel, Springfield, Mo. All 
manuscripts should be typewritten, with double spacing and with margins at least one inch wide. 


PROBLEMS FOR SOLUTION 


Problems containing results believed to be new, or extensions of old results areespecially 
sought. The editorial work would be greatly facilitated if, on sending in problems, proposers would 
also enclose any solutions or information that will assist the editors in checking the statements. In 
general, problems in well-known textbooks or results found in readily accessible sources, will not 
be proposed as problems for solution in the Monthly. In so far as possible, however, the editors 
will be glad to assist members of the Association in the solution of such problems, 
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3516. Proposed by Norman Miller, Queen’s University. 
Prove that 

eee ay’ 


n—l 
= a 


rn 


a? n! 


3517. Proposed by Morgan Ward, California Institute of Technology. 
Let Ay(a, w) denote the determinant 


N N 
(0) 
Establish the formula 
DAy(a, = An(a, a) 


SOLUTIONS 
232 [1915, 202; 1931, 228]. Proposed by E. T. Bell. 
If F(x) is any function of x which vanishes with x, and which, for 0< |x | 
< |¢ |, can be expanded in an absolutely convergent series of positive powers of 
x, show that a function f() may be found, essentially in one way only, such that 


n=1 


o 
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and find the form of f(m) explicitly in terms of the coefficients in the expansion 
of F(x). Hence, as particular examples, expand (when possible by the method) 
e* as an infinite product, and show that 


1 (1/n)(n) 
= 
(1-5) 
where ¢() is the totient of n. 


Solution by Jack G. Deutsch, Columbia University. 


We state the result desired by Professor Bell as follows. 
Theorem: If F(x) admits of the development, 


| F(x) = Ayx + Agu? +--+ + 


which converges absolutely for 0< |x |< <1, then 


§ F(x) nd 
f dx = — log [[(1 — 
0 x : 


n=1 


where f(m) is given by the symbolic formula, 


in which fi, - - - , p, are the distinct primes which divide m and in which it is 
understood that A,A, represents A,, and that (A,/A,) represents A (uj»). 


Demonstration: We will at first assume the existence of an expansion 1.2 
and that we can manipulate the right side of 1.2 in certain ways. We then show 
that f(m) has the unique representation 1.3. For this purpose the following 
lemma will be useful. 


Lemma: If f(x) satisfies the relation, 
f(d1) + + f(d,) 


where the A’s are any sequence of numbers (not necessarily real) and d;, - - - ,d, 
are the divisors of the integer , then for integers f(x) has the symbolic represen- 
tation 1.3. 


Proor: If p is a prime we have 


a—l 
+ f(p*) = Apa, or f(pt) = Apa — Ape, 
p=0 

Hence in symbolic form 


(1) 


a) = Ae 

fpr) = 
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We shall now prove that 


where the p’s are distinct primes, the a’s are positive integers or zeros, and where 
it is understood that on the right each factor is replaced by its symbolic ex- 
pression. It should be noted that f(p}) =A1. Assume that (2) is true for all 
values of s21, and for all positive or zero integers a@ such that a;ta2.+,-:-- 
+a,<k. We shall show that it is also true if any a, say a, is increased by unity. 
Consider An where n= ,%1t!po% - - + Then A,—Anjp,, when expressed 
as sums, contains only one term f(m) for which the sum of the exponents 
can be greater than k. For the remaining terms we can by hypothesis apply 
the symbolic formula (2). We may then write 


(3) An — Anjp, = pe) + f(pitt) f(po® pP) 
Bo=0 Bs=0 


The sum on the right is precisely 


1 
A — ——} times or Ay — Anjy,- 


After cancellations we have 


From (1) the theorem is true for k = 1, and hence it is always true. 
We now expand the right side of 1.2 into a convenient two-way series and 
equate this series to the expansion for the left side determined by 1.1 


A 2 n 
bor 2 n 


We now equate coefficients of like powers. For a particular N the only rows 
that will contain a &’-term are those for which ¢ is a divisor of N. It is clear 
that we have f(di)+ ---+/f(d-,)=Awn where the d’s are the divisors of N. 
The lemma shows that f(m) has the unique formulation 1.3 provided the expan- 
sion 1.2 and the above manipulations are valid. It is these points that we need 
settle to complete the prooof of the theorem. 
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Lemma: If the series, 
1 


converges absolutely for x = &( lg | <1), then the series 


2.2 


converges for x = |&]. 
Consider the absolutely convergent series, 


| 
A. 


Expand it into the two-way series, 


E14, = (lel + 


+|Az| [Jel? +] + 
+|As| 
.--, 


Since each row and each column is absolutely convergent the sum of the 
columns will yield a convergent series which is precisely 2.2 with x= |&|. 
Now let f() be given by 1.3. We have surely that 


s sl 


for all m. By virtue of the preceding lemma the two-way series of 2.1 has a 
meaning and its sum is the right side of 1.2. We can calculate the value of the 
right side of 2.1 by collecting the terms according to the powers of & Now, 
because of the formula for f(m), we will have the equality given in 2.1 so that 
1.2 is valid. This completes the proof of the theorem. 

If we take An=n, we have that f(m) is the Euler function, ¢(). In this case 
if we take £=1/2, we have the example given by Professor Bell, namely, 


1 1 o(n)/n 
(1 =) 
é n=1 a 


A Note by Otto Dunkel. Another proof of 1.3 of page 540 is as follows: 


Let m= pi%po™ - - - p., and let C; denote the class of all divisors of such 
integers as m/pipo, of which there are (;). The class Cy contains the 
single integer m, each of the other classes contain unity. All the divisors of m are 
contained in the group of classes Cp, C;, - - - , Cs, but there are repetitions. Con- 
sider the number of times the integer -- - occurs 


+r 
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in each class, where Bk<ax,i+rSs. In C; this integer will appear as a divisor 
of if no one of pi, po, - - +, is in the denominator of this 
fractional form. Hence it occurs (*;") times in C;. Since 


j=1 J 
we affix the sign (—1)’*! to C;, and then the set of integers in 
1)"'C, 


contains after cancellations each divisor of m once and only once. Therefore 


A, = f(m) + f(x2) (— 1)! f(x), 


where x; runs through the integers in C;. Thus 


f(m) = An DAsix + mere (— 1)*A 


Or in symbolic form 


315 [1915, 309]. Proposed by H. S. Uhler. 


A solid, homogeneous, right, circular cylinder is allowed to move from rest 
down a circular cylindrical track which is concave upwards. Find the ratio of 
the radius of the track to the radius of the cylinder when the time of descent 
through a finite arc to the bottom is the same for the extreme cases of no slipping 
and zero friction. Show also that the same relation holds for a sphere descending 
a cylindrical or spherical surface. 


Solution by the Proposer. 


Case 1. Adequate friction. When there is no slipping we may take moments 
about the instantaneous axis of rotation, that is, about the (horizontal) line of 
contact of the fixed and rolling bodies. Then 


(1) I in 
— = agmsin 8, 
dt? 
where a, m, and J denote respectively the radius, the mass, and the moment of 
inertia (with respect to the instantaneous axis) of the rolling body. g symbolizes 
the acceleration of gravity. 0 represents the angle made with the vertical by 
the plane which, at any instant, passes through the axis of the fixed cylinder and 
the center of mass of the rolling body. d¢/dt stands for the angular speed of the 
rolling body about the instantaneous axis. Then, if b denotes the radius of the 
fixed cylinder, we have 
do dé 
a— = — (b—a)— - 
dt dt 
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Hence, by substituting in equation (1), we have also 
(2) — C,;? sin 6 
where, for brevity, 

2 


Ci 


Integrating differential equation (2) once, under the condition that the 
movable body starts from rest when @ = 6p, we find 


= C,[2(cos — cos Oo) |!/. 


Therefore, 


(3) 1 9 
(cos @ — cos 


where ¢; symbolizes the time to roll from @ =) to @=0. 
Case 2. Zero friction. It will be found at once that 


1 dé 
(4) f 
V2-CoJo (cos @ — cos )!/2 
where C,?=g/(b—a). 
By hypothesis t; = ¢.; hence, expressions (3) and (4) now give 


= Co, 
that is, 


(5) a*m. 


Let k denote the radius of gyration of the moving body with respect to a 
horizontal line through the center of mass of this body then, by the theorem of 
parallel axes, we have 


(6) I = m(a? + k?). 


Combining relations (5) and (6), we get k=0 which means that the radius 
of the moving body must be zero. In other words, the conditions specified can 
not be fulfilled by bodies of finite radii. [If my memory is trustworthy I obtained 
a finite answer by the same processes just before this problem was submitted 
for publication. Hence I must have made a mistake in algebra at that time. 
Nevertheless, the chief point was to get the same integral in both cases and then 
to eliminate it.] 


Also solved by H. M. Dadourian, William Hoover, J. B. Reynolds, and 
F. L. Wilmer. 
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NOTES AND NEWS 


Readers are invited to contribute to the general interest of this department by sending items to 
Professor H. W. Kuhn, Ohio State University, Columbus, Ohio. 


Through the courtesy of Professor W. F. Shenton of the American Uni- 
versity, the Library of the Mathematical Association now possesses a complete 
set of the Mathematical Visitor published by Artemas Martin during the years 
1877-1894, and of the Mathematical Magazine published by him during the 
years 1882-1910. This includes a copy of the very rare first edition of Volume 
1, Number 1 of the Mathematical Visitor. It will be of interest to the members 
of the Association to know that the American University possesses the files 
of the Visitor and the Mathematical Magazine and that colleges or individuals 
who wish to have these magazines in their libraries, or who wish to fill out in- 
complete sets, may purchase them through Professor Shenton. 


Princeton University announces that it has now made provision for work 
towards advanced degrees in mathematical physics. During the fall term of 
1931-32, graduate courses in this field will be offered by Professors E. P. Adams, 
J. von Neumann, E. P. Wigner, E. U. Condon, and H. P. Robertson. Dr. 
P. A. M. Dirac, of Cambridge, will lecture on the relativistic formulation of 
quantum mechanics during the first part of this term. 


Dr. Clifford Bell has been promoted to an assistant professorship of mathe- 
matics at the University of California at Los Angeles. 


Dr. L. W. Cohen has been appointed assistant professor of mathematics at 
the University of Kentucky. 


Assistant Professor T. F. Cope has been promoted to a professorship of 
mathematics at Marietta College. 


Dr. F. W. Doermann, of New York University, has been promoted to an 
assistant professorship of physics. 


Professor W. W. Elliott, of Duke University, has been granted sabbatical 
leave for the first semester of 1931-1932. He will spend most of this time at 
Brown University. 


Dr. D. A. Flanders, of New York University, has been promoted to an as- 
sistant professorship. 


Assistant Professor Raymond Garver, of the University of California at Los 
Angeles, has been promoted to an associate professorship of mathematics. 


Professor Alfred Hume, of Southwestern University, Memphis, has been ap- 
pointed president of Branham and Hughes Military Academy, Spring Hill, 
Tennessee. 
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Professor J. A. Hurry, of Western State College, Gunnison, Colorado, has 
been appointed head of the department of physics at San Antonio Junior Col- 
lege. 


Dr. N. H. McCoy has been appointed to an assistant professorship at Smith 
College. 


Associate Professor W. M. Miller, of Marquette University, has been ap- 
pointed to an assistant professorship at Tufts College. 


Dr. D. C. Morrow has been promoted to an assistant professorship at the 
College of the City of Detroit. 


Dr. Gordon Pall has been appointed lecturer in mathematics at McGill Uni- 
versity. 


Dr. Saul Pollock, of the University of California, has been appointed to an 
assistant professorship of mathematics at the Indiana State Teachers College 
at Terre Haute. 


Professor G. E. Raynor, of the University of Oklahoma, has been appointed 
assistant professor of mathematics at Lehigh University. 


Associate Professor O. H. Rechard, of the University of Wyoming, has been 
promoted to a professorship of mathematics. 


Associate Professor C. N. Reynolds, of West Virginia University, has been 
promoted to a professorship of mathematics. 


Dr. John H. Roberts, of the University of Texas, has been appointed to an 
assistant professorship of mathematics at Duke University. 


Associate Professor F. L. Wren has been promoted to a professorship of the 
teaching of mathematics at the George Peabody College for Teachers. 


Dr. E. Kathryn Wyant has been appointed professor of mathematics at the 
Northeastern State Teachers College, Tahlequah, Oklahoma. 


The following appointments to instructorships in mathematics are an- 
nounced: 

Duke University, Dr. Ruth W. Stokes. 

Johns Hopkins University, Mr. G. R. Trott. 

Lehigh University, Mr. S. S. Cairns. 

Princeton University, Mr. Jack Levine. 

Temple University, Mr. J. A. Clark. 


Professor G. H. Cresse, of the University of Arizona, died on May 3, 1931. 


‘ 


PLANE TRIGONOMETRY 


This essentially practical text, by em- 


By phasizing the application of principles 
: to problems, gives the student a clear 
Raymond W. Brink, Ph.D. idea of what he is working for. It con- 


tains a treatment of logarithms, ex- 
plains the solutions of trigonometric 
equations, and gives abundant drill 
exercises. 8 vo. With tables, 308 pp., 
$2. Without tables, 198 pp., $1.65. 
Tables alone, $1.20. 


This book includes about 1000 prob- TUTORIAL EXERCISES 


lems, so arranged on 102 perforated 


sheets that the student is able to work IN TRIGONOMETRY 


directly on the sheets. In addition to 


Prof. of Mathematics, University of Minnesota 


adequate mechanical drill, the exer- By 

cises include problems that necessitate z 

the application of several principles. Raymond W. Brink and 
9”x11”, 102 pages, $1.25. Ella Thorp 


THE CENTURY CO. 


PUBLISHERS OF THE NEW CENTURY DICTIONARY 


353 Fourth Ave., New York 2126 Prairie Ave., Chicago 


THE CHAUVENET PRIZE 


In the year 1925, the MATHEMATICAL ASSOCIATION OF AMERICA established a prize 
of one hundred dollars for the best expository paper published in English during 
successive periods of five years by a member of the Association. 


The purpose of the prize is to stimulate expository contributions in mathematical 
journals. The award does not apply to books, although the CARus MonoGRAPHS 
are expository in character and on this score might be included. They carry their 
own reward in the form of a cash honorarium to each author. 


The prize will be awarded hereafter every three years. The last award was in 
December, 1929, to Professor T. H. Hildebrandt. The next award will be in 
December, 1932 for the period of 1929-1931. 


KENDALL COMPOSITION COMPANY 
28 Carleton Street (Kendall Square) 
CAMBRIDGE, MASSACHUSETTS 
Specialists in linotyping. Mathematical texts put into type. 
Have your preliminary edition or experimental text book put into linotype form: 


the most advantageous and inexpensive form for small editions, reprintings, and 
revisions. 


“My experience with the Kendall Composition Company has been very favorable. 
They handle a great variety of mathematical symbols with taste and intelligence.” 
William R. Ransom, Professor of Mathematics at Tufts College, Mass. 


SAMPLE PAGES AND ESTIMATES ON APPLICATION 
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K & E Slide Rule in College Mathematics 


The Slide Rule as a check in Trigonometry is now regu- 
larly taught in colleges and high schools. Our manual 
makes self-instruction easy for teacher and student. 
Write for descriptive circular of our slide rules and for 
information about our large Demonstrating Slide Rule 
for use in the Class Room. 


KEUFFEL & ESSER CO. 


NEW YORK, 127 Fulton Street General Offices and Factories; HOBOKEN, N.J. 


CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
516-20 S. Dearborn St. 817 Locust St. 30-34 Second St. 7-9 Notre Dame St. W. 


Drawing Materials, Mathematical and Surveying Instruments, Measuring Tapes 


Publishers: G. E. STECHERT & CO., New York—DAVID NUTT, London—FELIX ALCAN, Paris 
AKAD VERLAGSGESELLSCHAFT, Leipzig—NICOLA ZANICHELLI, Bologna—RUIZ HER- 
MANOS, Madrid—FERNANDO MACHADO & CIA., Porto—THE MARUZEN COMPANY, Tokyo 


66 ae INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS 
“SCIEN i TA’ Published every month (each number containing 100 to 120 pages) 


EDITORS: F. Bottazzi—G. Bruni—F. Enriques 
IS THE ONLY REVIEW the contributors to which are really international. 
IS THE ONLY REVIEW that has a really world-wide circulation. 


IS THE ONLY REVIEW of scientific synthesis and unification that deals with the fundamental ques- 
tions of all sciences; the history of the sciences, mathematics, astronomy, geology, physics, 
chemistry, biology, psychology and sociology. 


IS THE ONLY REVIEW therefore which, while immediately interesting students of mathematics, 
astronomy, astrophysics and physics, by its numerous and important articles and reports relating 
to these sciences, presents them also the means of knowing, in a summary and synthetic form, the 
chief problems of all the other branches of knowledge. 


IS THE ONLY REVIEW that among its contributors can boast of the most illustrious men of 
science in the whole world. 


The articles are published in the language of their authors, and every number has a supplement 
containing the French translation of all the articles that are not French. The review is thus com- 
pletely accessible to those who know only French. (Write for a free copy to the General Secretary 
of “Scientia,” Milan, sending 12 cents in stamps of your country, merely to cover packing and 
postage.) 


SUBSCRIPTION: $10, post free OFFICE: Via A. De Togni Milan (116) 
General Secretary: Dr. Paoto Bonetti 
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Advance in 


Price of the Rhind Mathematical Papyrus 


Individual and institutional members may procure copies at 
$15.00 per set through Secretary Cairns at Oberlin, Ohio. All 
others must order through the Open Court Publishing Company, 
339 E. Chicago Avenue, Chicago, IIl., at $20.00 per set. These 
prices will be advanced to $20.00 and $25.00, respectively, after 
January 1, 1932. 


Ir Is A MAGNIFICENT WORK and should be in every college 
library. The edition is absolutely limited. One-third of the sets 
are already sold, and no more will be available when this edition 
is exhausted. Order now and save the added cost in 1932. 


The Carus Mathematical Monographs 


HE CARUS MONOGRAPH COMMITTEE is pleased to announce that the 

first edition of Number Four is well advanced in sales and that each 
of the others has gone into a second edition; also that a German Edition 
of Number One is being brought out by the firm of Teubner in Leipzig and 
Berlin. The titles of the monographs are: (1) “Calculus of Variations” by 
Professor GILBERT A. BLIss; (2) ‘Analytic Functions of a Complex Vari- 
able” by Professor Davin R. Curtiss; (3) “Mathematics of Statistics” by 


Professor HENRY L. RIETZ; “‘Projective Geometry,” by Professor JOHN W. 
YOUNG. 


The price of these Monographs is $1.25 per copy to institutional and indi- 
vidual members of the Association when ordered directly through the 
Secretary, one copy to each member; this is the bare cost of production. The 
price to all non-members of the Association and for all quantity orders for 
class use is $2.00 per copy, obtained only through the Open Court Publish- 
ing Company, 337 East Chicago Avenue, Chicago, Illinois, distributors to 
the general public of Association publications. 


= 
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CONTENTS 


The Fifteenth Summer Meeting of the Mathematical Association. By 
W. D. CArIRNs 

The S.P.E.E. Summer Session for Teachers of Mathematics to Engineer- 
ing Students. By H. P. HAMMOND 

Theorems Relating to the Pre-Grecian Mathematics. By G. A. MILLER.. 

On the Derivatives of (w/sinw)* at w=0. By CARROLL V. NEwsom 

On the Representation of a Lorentz Transformation we Means of Two- 
Rowed Matrices. By FRANcIs D. MURNAGHAN 

Small Oscillations of the Neutral Helium Atom near the Rouilateral 
Triangle Positions. By H. E. BUCHANAN 

A Note Pertaining to Kepler’s Third Law. By D. H. RICHERT 

QUESTIONS AND Discussions: “A mnemonic for Euler’s constant” by 
MorGAN WARD 

RECENT PUBLICATIONS: New Books Received. Reviews by H. J. Ert- 
LINGER, R. L. JEFFERY, J. DOUGLAs, TOMLINSON Fort, M. A. 
NORDGAARD 

PROBLEMS AND SOLUTIONS: Problems for Solution—3516—3517. Solutions 
—232, 315 

NOTEs AND NEws. 


DIRECTORY 


EDITORIAL CORRESPONDENCE should be addressed to the Eniror-1n-Cuter, W. H. 
Bussey, 106 Folwell Hall, University of Minnesota, Minneapolis, Minn. 

BOOKS FOR REVIEW should be addressed to R. A. Jounson, Brooklyn College, 66 Court 
Street, Brooklyn, N.Y. 

BUSINESS CORRESPONDENCE should be addressed to the SECRETARY-TREASURER of 
the Association, W. D. Carrns, 33 Peters Hall, Oberlin, Ohio. 


CHANGE OF ADDRESS: Members should send notice of any change of address to the 
SECRETARY-TREASURER, W. D. Cairns, Oberlin, Ohio, before the 10th of each month. 


MEETINGS OF THE ASSOCIATION AND ITS SECTIONS 
Sixteenth Annual Meeting of the Association, New Orleans, Louisiana, Dec. 30-31, 1931. 


The following is a list of the sections of the Association, with dates of those section 
meetings which have been scheduled for 1931. 


Peoria, May 1-2. 

InpIANA, Muncie, May 1-2. 

Iowa, Davenport, May 1-2. 

Kansas, Topeka, Jan. 24. 

Kentucky, Lexington, May 9. 

Natchitoches, La., 
March 13-14. 

MaryLAnp-District oF COLUMBIA-VIRGINIA, 
Richmond, Va., May 9. 

MicuicAn, Ann Arbor, March 21. 

Minnesota, St. John’s University, College- 
ville, May 16 


Missourtr, St. Louis, November. 
NEBRASKA, Lincoln, May 8. 

Ou10, Columbus, April 2. 

PHILADELPHIA, Philadelphia, Nov. 28. 
Rocky Mountain, Boulder, Colo., April 


SouTHEASTERN, Auburn, Ala., April 24-25. 


SoUTHERN CALIFORNIA, Occidental College, 
Los Angeles, March 21. 


Texas, Fort Worth, Jan. 31. 


AFFILIATED ORGANIZATIONS: THE NEw ENGLAND ASSOCIATION OF TEACHERS OF MATHEMATICS, 
Tue NatTIoNAL CouNciL oF TEACHERS OF MATHEMATICS. 
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THE 


MATHEMATICAL ASSOCIATION 
OF AMERICA 


(INCORPORATED) 


REGISTER OF OFFICERS AND MEMBERS 
FOR THE ACADEMIC YEAR 


1931-1932 


MENASHA, WIS., AND MINNEAPOLIS, MINN. 
PUBLISHED BY THE ASSOCIATION 
1931 


BOARD OF TRUSTEES FOR THE YEAR 1931 
EK. T. Bet, California Institute of Technology, President (1931-1932) 
ARNOLD DRESDEN, Swarthmore College, Vice-President 

C. N. Moors, University of Cincinnati, Vice-President 

W. D. Carrns, Oberlin College, Secretary-Treasurer 

R. B. McCuienon, Grinnell College, Librarian 

C. H. Yeaton, Oberlin College, Assistant Secretary* 


APPOINTED MEMBERS OF THE BoaRrvD—Commitiee on the Official Journal 


A. J. Kempner, University of Colorado 

H. E. Stavueut, University of Chicago, Manager 

W. H. Bussey, University of Minnesota, Editor-in-Chief for 1931 
W. B. Carver, Cornell University, Editor-in-Chief elect for 1932 


ELEcTED MEMBERS OF THE BOARD 
To serve unttl January 1932 


J. L. CootipGe, Harvard University Lao G. Stmons, Hunter College 
W. B. Forp, University of Michigan Oswa.p VEBLEN, Princeton University 


To serve until January 1933 


A. A. BENNETT, Brown University W. L. Hart, University of Minnesota 
B. F. Finke, Drury College D. N. Lexmer, University of California 


To serve until January 1934 
L. L. Dines, University of Saskatchewan J. W. GLover, Teachers Insurance and An- 
T. C. Fry, Bell Telephone Laboratories nuity Association 
E. P. Lang, University of Chicago 
For a list of a!l officers and Council Members or Trustees for preceding years see page 69. 


STANDING COMMITTEES OF THE ASSOCIATION 


COMMITTEE ON LIBRARIES 


tFLoriaN Casort, University of California W. R. Lonatey, Yale University 

E. 8. Craw ey, University of Pennsylvania R. E. Root, U. 8. Naval Academy 

SoLtomon LeErscHETz, Princeton University W. B. Forp, University of Michigan, Chair- 
man 


Epiror1AL COMMITTEE ON CARUS MONOGRAPHS 
G. A. Butss, University of Chicago A. J. Kempner, University of Colorado 
D. R. Curtiss, Northwestern University H. E. Stavueut, University of Chicago 
J. W. Youne, Dartmouth College 
COMMITTEE ON MATHEMATICAL DICTIONARY 


R. C. ArcuiBaLp, Brown University H. E. Stavuent, University of Chicago 
H. L. Rierz, University of lowa : D. E. Smiru, Columbia University 
E. R. Heprick, University of California at Los Angeles, Chairman 


COMMITTEE ON THE ARNOLD BurruM CHACE PUBLICATION OF THE RHIND Papyrus 


R. C. ArcuiBaAuLD, Brown University 
W. D. Carrns, Oberlin College 
H. E. Suavueut, University of Chicago 


* Not a member of the Board. {Deceased 
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ON THE JOINT COMMITTEE OF THE ASSOCIATION AND THE NATIONAL COUNCIL OF TEACHERS 
oF MATHEMATICS ON A ONE- YEAR COURSE IN PLANE AND SOLID GEOMETRY 


DunuHAM JACKSON, University of Minnesota, es O. Hassuer, University of Oklahoma 
Chairman ’. N. Moors, University of Cincinnati 
RaupH Beatwey, Harvard University W. D. REEVE, Columbia University 
REPRESENTATIVES ON COUNCILS OF SCIENTIFIC ORGANIZATIONS 


National Research Council—R. D. CarmicHak., University of Illinois, for the term ending 
June 11, 1932 


American Association for the Advancement of Science—W. D. Carrns, Oberlin College and 
DunuHAM JACKSON, University of Minnesota, for the year 1931 
AssociATE EDITORS OF THE OFFICIAL JOURNAL FOR 1931 
ELIZABETH CARLSON, University of Minnesota H.W. Kuun, Ohio State University 


N. A. Court, University of Oklahoma J. R. MussELMAN, Western Reserve Univer- 
Otto DunkKEL, Washington University sity 

H. 8S. Everett, University of Chicago H. L. Otson, Michigan State College 

B. F. Finke, Drury College Davip Situ, Columbia University 
R. E. Gruman, Brown University F. M. Weipa, George Washington Univer- 
R. A. Jounson, Brooklyn College sity 


AssocIATE EDITORS OF THE ANNALS OF MATHEMATICS 
Representing the Association 1930-1932 


H.S. Vanpiver, University of Texas Mrs. ANNA PELL WHEELER, Bryn Mawr 
College 


SECTIONS OF THE ASSOCIATION 
ILLINOIS 


R. W. Barnarp, University of Chicago, Chairman 

W. C. Kratuwout, Armour Institute of Technology, Vice-Chairman 

C. N. Mius, Illinois State Normal University, Secretary-Treasurer 

I. Illinois State Normal University, Associate Secretary-Treasurer 


INDIANA 


G. E. CarscaLLten, Wabash College, Chairman 
T. E. Mason, Purdue University, Vice-Chairman 
H. T. Davis, Indiana University, Secretary-Treasurer 


IOwA 


C. W. Srrom, Luther College, Chairman 
B. D. Roserts, Parsons College, Vice-Chairman 
J. F. University of Iowa, Secretary-Treasurer 


KANSAS 
J. J. WHEELER, University of Kansas, Chairman 
OME PETERSON, Emporia State Teachers College, Vice-Chairman 
Lucy T. DovcHerry, Kansas City Junior College, Secretary-Treasurer 
KENTUCKY 

R. 8. Park, Eastern Teachers College, Chairman 
A. R. Fexun, Centre College, Secretary-Treasurer 

LovisiANA- MISSISSIPPI 


’ A. C. Mappox, Louisiana State Normal College, Chairman 
P. Coz, Louisiana Polytechnic Institute, Vice-Chairman 
fw: SMITH, Mississippi A. and M. College, Vice-Chairman 
ANDERSON, Sophie Newcomb College, Secretary-Treasurer 
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MARYLAND-DIstTRICT OF COLUMBIA-VIRGINIA 


E. W. Wootarp, George Washington University, Chairman 

Paut Capron, U. 8. Naval Academy, Secretary-Treasurer 

Giture A. Larew, Randolph-Macon Woman’s College, Member Executive Com- 
mittee 

Oscar Zarisk1, Johns Hopkins University, Member Executive Committee 


MICHIGAN 
J. P. Everett, Western State Normal College, Chairman 
| L. A. Hopkins, University of Michigan, Secretary-Treasurer 
L. C. Emmons, Michigan State College, Member Executive Committee 
MINNESOTA 


Mrs. R. B. Eine, State Teachers College, River Falls, Wis., Chairman 
A. L. UNDERHILL, University of Minnesota, Secretary-Treasurer 
C. M. JENSEN, Macalester College, Member Executive Committee 
F. J. Taytor, College of St. Thomas, Member Executive Committee 
Marion B. Wuire, Carleton College, Member Executive Committee 
MIssouRI 
W. H. Rorver, Washington University, Chairman 
A. D. Prerson, Kansas City Junior College, Vice-Chairman 
P. R. Riper, Washington University, Secretary-Treasurer 
NEBRASKA 
K. Berrincer, Creighton University, Chairman 
A. L. Hiiu, Peru State Teachers College, Secretary 
M. Howig, Nebraska Wesleyan University, Treasurer 
OxIO 
W. D. Carrns, Oberlin College, Chairman 
Rurvus Crane, Ohio Wesleyan University, Secretary-Treasurer 
H. M. Bearry, Ohio State University, Member Executive Committee 


PHILADELPHIA SECTION 


ToMuinson Fort, Lehigh University, Chairman 
P. A. Carts, University of Pennsylvania, Secretary-Treasurer 


Rocky Mountain SECTION 


O. H. Recuarp, University of Wyoming, Chairman 
A. G. CLARK, ¢ ‘olorado Agricultural College, Vice-Chairman 
A. J. Lewis, University of Denver, Secretary-Treasurer 


SOUTHEASTERN SECTION 
W. W. Rankin, Duke University, Secretary-Treasurer 
SoUTHERN CALIFORNIA SECTION 


H. C. VanBuskirk, California Institute of Technology, Chairman 
L. D. Ames, U niversity of Southern California, Vice-Chairman 
P. i. Davs, University of California at Los Angeles, Secretary-Treasurer 


TEXAS 


H. E. Bray, Rice Institute, Chairman 
C. R. SHerer, Texas Christian University, Vice-Chairman 
Nat Epmonson, Jr., Texas Technological College, Secretary-Treasurer 
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INDIVIDUAL MEMBERS OF THE MATHEMATICAL ASSOCIATION 


OF AMERICA 


Closed for printing November 7, 1931. 


Nore. This list gives data for the members of the Association as taken from the register 
issued in December 1929, unless chs anges in position, mailing address, etc., have been reported 
to the Secretary. Records m: ay be inexact or incomplete through the failure of members to 
return fresh information to the Secretary, but great effort has been put forth to be full and 
correct. When members are known to be occupied in other lines than mathematics, this fact 
is indicated. 


ABERLE, F. J., B.S. (Carnegie Inst. of Tech.) Grad. Student, Univ. of Michigan, Ann Arbor, 
Mich. 4 20 S. Division St. 

ACKLEY, Prof. H.M., A.M. (Olivet) Western State Teachers Coll., Kalamazoo, Mich. 602 
Axtell St. 

Apams, B. T., A.M. (Baylor) Head of Dept., Jr. Coll., Wichita Falls, Tex. 

Apams, Asso. Prof. C. R., Ph.D. (Harvard) Brown Univ., Providence, R. I. 260 Doyle Ave. 

Apams, Prof. E. P., Ph.D. (Harvard) Physics, Princeton Univ., Princeton, N. J. 

Apams, O. S., D.Se. (Kenyon) Senior Mathematician, U. S. Coast and Geodetic Survey, 
Washington, D. C. 

Apkins, J. B., Ph.B. (Chicago) Teacher, Culver Milit. Acad., Culver, Ind. 

Apxins, Prof. L. K., M.S. (Chicago) Head of Dept., State Teachers Coll., La Crosse, Wis. 

Apkisson, Asst. Prof. V. W., Ph.D. (Pennsylvania) Univ. of Arkansas, Fayetteville, Ark. 
505 Storer St. 

AGarpD, Asso. Prof. H. L., Ph.D. (Yale) Dean, Williams Coll., Williamstown, Mass. 

AGNEW, R. P., Ph.D. (Cornell) National Research Fellow, Brown Univ., Providence, R. I. 
Dept. of Math. 

AITCHISON, Beatrice, A.M. (Johns Hopkins) Grad. Student., Johns Hopkins Univ., 
Baltimore, Md. 

Axgrrs, Prof. O. P., Ph.D. (Cornell) Allegheny Coll., Meadville, Pa. 360 N. Main St. 

ALBERT, Prof. O. W., Ph.D. (Washington) Univ. of Redlands, Redlands, Calif. 629 Buena 
Vista St. 

ALDEN, H. H., A.M. (Carnegie Inst. of Tech.) Asst., Ohio State Univ., Columbus, Ohio. 

ALDERTON, Asso. Prof. Nina M., Ph.D. (California) Mills Coll., Mills College, Calif. 1918 
Lakeshore Ave., Oakland, Calif. 

aoe ge Prof. J. W. , Ph.D. (Princeton) Princeton Univ., Princeton, N. J. 29 Cleveland 
sane. 

AuEy, Pres. R. J., Ph.D. (Pennsylvania) Butler Univ., Indianapolis, Ind. 

AuIcE IRENE, Sister, A.M. (Columbia Coll. of St. Catherine) Instr., Columbia Coll. of 
St. Catherine, St. Paul, Minn. 

AuicE IRENE, Sister, A.M. (St. Canisius) Prof., Coll. of St. Rose, Albany, N. Y. 979 
Madison Ave. 

ALLEN, Asso. Prof. Berp R., M.S. (Chicago) Judson Coll., Marion, Ala. 

ALLEN, gg E. E., A.M. (Park Coll.) Occidental Coll., Los Angeles, Calif. 

ao Ee F B.S. (Acad. of the New Church) Instr., Acad. of the New Church, Bryn 
At yn, Pa. 

ALLEN, Asso. Prof. E. F., Ph.D. (Missouri) Oklahoma A. and M. Coll., Stillwater, Okla. 
619 Lincoln St. 

E., Ph.D. (Wisconsin) Instr., Univ. of Wisconsin, Madison, Wis. 219 

sathrop St. 
ALLEN, GERTRUDE E., B.S. (California) 122 Maple St., Reno, Nev. 
a a Prof. Jospepu, A.M. (Harvard) Coll. of the City of New York, New York, 


Auten, Prof. R. B., Ph.D. (Clark) Kenyon Coll., Gambier, Ohio. 


Auuiot, Prof. EuGrenr, Lic. es Se. (Paris) St. Michael’s Coll., Winooski, Vt. 
a Eur, M.S. (Wesleyan) Teacher, Franklin School, New York, N. Y. 894 Riverside 
Drive. 


Auuison, N. B., A.M. (Ketucky) Instr., Univ. of Kentucky, Lexington, Ky. Dept. of Math. 

Auricu, G. F., M.S. (Lehigh) Instr., Univ. of Maryland, College Park, Md. 

Ames, Prof. L. D., Ph.D. (Harvard) Univ. of Southern California, Los Angeles, Calif. 

Amick, Prof. T. C., Ph.D. (Central Univ.) Elon College, N. C. 

(Denison) Grad. Asst., Ohio State Univ., Columbus, Ohio. 109 E. 
rambes Ave. 

ANDERSON, Prof. Harriet, B.S. (Iowa State) Grand Island Coll., Grand Island, Nebr. 
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ANDERSON, H. E., A.M. (Augustana) Teacher, High School, Atascadero, Calif. 

ANDERSON, Prof. Mary, A.M. (Illinois) Illinois Woman’s C oll., Jacksonville, IIl. 

ANDERSON, Asso. Prof. Nota L., Ph.D. (Missouri) Chm., Dept. of Math., Sophie Newcomb 
Coll., New Orleans, La. 

ANDERSON, R. Lucitiz, A.B. (Mount Holyoke) Instr., Hunter Coll., New York, N. Y. 
Dept. of Math. 

ANDERSON, Prof. W. E., Ph.D. (Pennsylvania) Miami Univ., Oxford, Ohio. 

ANDERTON, Asst. Prof. Erne. L., Ph.D. (Yale) Mount Holyoke Coll., South Hadley, Mass. 

ANDREW, THURMAN, M.S. (Kentucky) Instr., Wentworth Inst., Boston, Mass. 15 Wyoming 
Rd., Newtonville, Mass. 

—" Anna H., Ph.B. (Wesleyan) Teacher, Public High School, Hartford, Conn. 167 

eacon St. 

AnpREWS, Prof. W. H., Ph.D. (Chicago) Educ., State Agric. Coll., Manhattan, Kans. 1704 
Fairview Ave. 

ce *- Asst. Prof. N. H., M.A. (Queen’s) Univ. of Michigan, Ann Arbor, Mich. 1313 
Henry St. 

— Brother, A.B. (Mt. St. Joseph’s Coll.) Teacher, St. Xavier High School, Louisville, 


ArcueR, Prof. Perer. Canisius High School, Buffalo, N. Y., 651 Washington St. 

ARCHIBALD, Prof. R. C., Ph.D. (Strasbourg), Dr. (Univ. Padua), LL.D. (Mt. Allison) Brown 
Univ., Providence, B.S. 

7" Asst. Prof. R. G., Ph.D. (Chicago) Columbia Univ., New York, N. Y. Hamilton 
Hall. 

—* Beutau M., Ph. D. (Illinois) Instr., Univ. of Illinois, Urbana, Ill. 364 Math. 

dq. 

ARMSTRONG, P. L., A.M. (Southwestern Presb. Univ.) Address unknown. 

ARNAUD, J. J., B.S. (Coll. City of N. Y.) Asst. Astronomer, U. S. Naval Observatory, 
Washington, D. C. 2520 Hall Pl. N. W. : 

ArnpT, Prof. W. F. C., Ph.D. (Gottingen) Grey Univ. Coll., Univ. of S. Africa, Bloem- 
fontein, 8. Africa. 

ARNETT, ILA Maup, A.M. (Kansas) Instr., Central Acad. and Coll., McPherson, Kans. 
Central College. 

omer os Asst. Prof. H. E., Ph.D. (Yale) Wesleyan Univ., Middletown, Conn. 9 Brainerd 
Ave. 

ARNOLD, Dean Katuerine S., A.M. (Columbia) Philadelphia School for Christian Workers, 
Philadelphia, Pa. 1122 Spruce St. 

ARNOLD, Asst. Prof. W. C., M.S., A.M. (Chicago) DePauw Univ., Greencastle, Ind. Box 
466. 

AsHBAuaH, Laura F. (Mrs. F. R.) A.B. (Pennsylvania) 924 W. Market St., Bethlehem, Pa. 

AsucrarFt, Prof. T. B., Ph.D. (Johns Hopkins) Colby Coll., Waterville, Me. 34 Pleasant St. 

ASHMUN, R. Nay A: M. (Washington) Mathematician, Internat. Boundary Commission, 
Washington, D. C. 1524 Newton St. N. E. 

Asuton, Prof. C. H., Ph.D. ‘(Munich) Univ. of Kansas, Lawrence, Ks i“ 1200 Ohio St. 

ASTRACHAN, Max, A.M. (Brown) Instr., Brown Univ., Providence, R. 

ATcuison, Prof. C.S., Ph.D. (Johns Hopkins) W ashington : and Jefferson Coll., Washington, 
Pa. 442 ? FE. Bean "St. 

ATKIN, Asst. Prof. Epirn I., A.M. (Columbia) Illinois State Normal Univ., Normal, III. 
815 S. Fell Ave. 

Aung, Prof. H. T. R., M.S. (Colgate) Colgate Univ., Hamilton, N. Y. 50 Broad St. 

AuvrE.Ius, Brother, A.M. (Catholic Univ. of Amer.) Teacher, Keith Acad., Lowell, Mass: 

Avers, H. G., A.B. (George Washington) Geodetic Mathematician, U. S. Coast and Geo- 
detic Survey, Washington, D. C. 

Ayres, Frank, Jr., M.S. (Chicago) Carlisle, Pa. Box 53. 

a o. Prof. W. L., Ph.D. (Pennsylvania) Univ. of Michigan, Ann Arbor, Mich. 1225 

rite St. 


Bassirt, A. E., A.M. (Illinois) Secretary and Actuary, Lamar Life Ins. Co., Jackson, Miss. 

Bascock, Dean R. W., Ph.D. (Wisconsin) Div. of General Se., State Agric. Coll., Man- 
hattan, Kans. 

Bascock, Asst. Prof. Weauruy, Ph.D. (Kansas) Univ. of Kansas, Lawrence, Kans. 1238 
Miss. St. 

Bacon, Prof. Cuara L., Ph.D. (Johns Hopkins) Goucher Coll., Baltimore, Md. 2316 N. 
Calvert St. 

Baasy, Prof. L. C., A.M. (Kansas) Linsly Inst. of Tech., Wheeling, W. Va. 

Barparr, B. I., Dr. (Buenos Aires) Analisis, Univ. Nac., Buenos Aires, Argentina. Belgrano 

909. 
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Bariey, A. H., A.M. (Haverford) Grad. Asst., Grinnell Coll., Grinnell, Iowa. 

Bat.ey, Prof. E. A., M.S. (Emory) LaGrange Coll., LaGrange, Ga. 701 Vernon St. 

Bariey, Prof. F. H., A.M. (Harvard) Massachusetts Inst. of Tech., Cambridge, Mass. 

Barry, Asst. Prof. H. W., Ph.D. (Illinois) Univ. of Illinois, Urbana, Ill. 251 Math. Bldg. 

Barrp, A. C., A.B. (Wooster) Vice-Prin., Allderdice High School, Pittsburgh, Pa. 920 
East End Ave. 

Baker, Frances E., M.S. (Iowa) 929 Kirkwood Ave., Iowa City, Iowa. 

Baker, Asso. Prof. Ina M., A.M. (Columbia) School of Educ., Western Reserve Univ., 
Cleveland, Ohio. 

Baker, Prof. R. P., Ph.D. (Chicago) Univ. of Iowa, Iowa City, Iowa. 929 Kirkwood Ave. 

Batpwin, Asso. Prof. J. W., A.M. (Michigan) Registrar, Coll. of the City of Detroit, 
Detroit, Mich. 6433 Roosevelt Ave. 

Batt, N. H., B.S. (Mass. Inst. of Tech.) Instr., Massachusetts Inst. of Tech., Cambridge, 
Mass. Room 2-170. 

BaLuantTINeE, Asso. Prof. J. P., Ph.D. (Chicago) Univ. of Washington, Seattle, Wash. 

Bator, C. A., M.S. (Iowa) Lincoln Coll., Lincoln, Ill. 529 N. Ottawa St. 

— Asst. Prof. F. R., Ph.D. (Queen’s) Ohio State Univ., Columbus, Ohio. 290 East 
15t ve. 

Bangs, Asst. Prof. Guapys L., Ed.M. (Harvard), A.M. (Radcliffe) Butler Univ., Indian- 
apolis, Ind. 1556 Brookside Ave. 

Banks, Prof. N. A., M.S. (Wilberforce) Tillotson Coll., Austin, Tex. Box 441. 

er ~~ H. C., A.M. (Amherst) Head of Dept., Phillips Exeter Acad., Exeter, N. H. 79 

ront St. 

Barsour, Asst. Prof. f M., A.M. (Dickinson) Music, Wells Coll., Aurora, N. Y. Forest 
Home, Ithaca, N. 

BAREIS, Asst. Prof. iti M., Ph.D. (Ohio State) Ohio State Univ., Columbus, Ohio. 
Canal Winchester, Ohio. 

BARNARD, Asso. Prof. R. W., Ph.D. (Chicago) Univ. of Chicago, Chicago, Ill. Box 35, 
Eckhart Hall. 

BaRNEs, WALTER N., B.S. (Chicago). Address unknown. 

ae 3 "aa Prof. I. A., Ph.D. (Chicago) Univ. of Cincinnati, Cincinnati, Ohio. Dept. 
of Math 

Barnett, Asst. Prof. Josepn, Jr., A.M. (Columbia) Oklahoma A. and M. Coll., Stillwater, 
Okla. 226 West St. 

Barney, Ipa, Ph.D. (Yale) Research Asst., Yale Univ. Observatory, New Haven, Conn. 
110 Linden St. 

BARNHART, Prof. C. A., A.M. (Illinois) Univ. of New Mexico, Albuquerque, N. Mex. 1158S. 
Maple St. 

BaRNBILL, Prof. J. F., A.M. (Columbia) Michigan State Normal College, Ypsilanti, Mich. 

Barr, Asst. Prof. C. F., M.S. (Chicago) Univ. of Wyoming, Laramie, Wyo. 5145 S. 8th St. 

Barrett, A. J., A.B. (Arkansas) Teacher, High School, Jamaica, N. Y. 8620-162nd St. 

Barrick, Prof. D. L., M.S. (Oklahoma) 5074 Baltimore Ave., Muskogee, Okla. 

Barrow, Prof. D. F., Ph.D. (Harvard) Univ. of Georgia, Athens, Ga. 260 Cherokee Ave. 

aan iy Asst. Prof. Watrrer, Ph.D. (Chicago) Mathl. Astr., Univ. of Chicago, Chicago, 
I 


Barton, Prof. Herzen, Ph.D. (Johns Hopkins) Head of Dept., North Carolina Coll., 
Greensboro, N. C. 1027 Spring Garden St. 

Basoco, Asst. Prof. M. A., Ph.D. (Calif. Inst. of Tech.) Univ. of Nebraska, Lincoln, Nebr. 
Dept. of Math. 

Basser, Karuerine R., A.M. (Bryn Mawr) Teacher, Bryn Mawr School for Girls, 
Baltimore, Md. On leave 1931-32, U. S. Natl. Museum, Washington, D. C. 

BATCHELDER, Asso. Prof. P. M., Ph.D. (Harvard) Pure Math., Univ. of Texas, Austin, Tex. 
808 W. 22nd St. 

Bateman, Prof. Harry, Ph.D. (Johns Hopkins) California Inst. of Tech., Pasadena, Calif. 

— Asst. Prof. W. D., Ph.D. (Michigan) Univ. of Michigan, Ann Arbor, Mich. 914 8. 
state St. 

Bartia, Leon, A.M. (Wisconsin) Instr., Extension Div., Univ. of Wisconsin, Milwaukee, 
Wis. 2542 N. Buffum St. 

Bauer, Prof. G. N., Ph.D. (Columbia) Statistics, Univ. of New Hampshire, Durham, N. H. 

Bauer, L. A., Ph.D. (Berlin) Director Emeritus, Dept. of Terrestrial Magnetism, Carnegie 
Institution of Washington, Washington, D. C. 5241 Broad Branch Rd. 

Bauer, L. M., A.B. (Oakland City Coll.) Teacher, Menaul School, Albuquerque, N. Mex. 

Baur, Asso. Prof. P. E., M.S. (Michigan) Math. and Drawing, Baldwin-Wallace Coll., 
Berea, Ohio. 114 E. Grand St. 

= W. E., A.M. (Kentucky) Grad. Asst., Univ. of Kentucky, Lexington, Ky. McVey 

all. 
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Bay, J. C. Librarian, The John Crerar Library, Chicago, Ill. 86 EZ. Randolph St. 

Bays, Dr. SévéRIN. Prof. ord., Faculté des Sciences, Univ. de Fribourg, Bethlehem, Fribourg, 
Switzerland. 

Bear, A. W., B.S. (Marquette) Instr., Marquette Univ., Milwaukee, Wis. 2016 W. Scott St. 

BEATLEY, “eae Prof. Rauteu, A.M. (Columbia) Harvard Grad. School of Educ., Cambridge, 


Mas 
BEATTY, rN Prof. H. M., A.M. (Ohio State) Ohio State Univ., Columbus, Ohio. 200 
Tibet Rd. 


Beatty, Prof. Samuet, Ph.D. (Toronto) Univ. of Toronto, Toronto, Ont., Can 
Beaty, Asso. Prof. E. B., A.M. (California) Oregon Agric. Coll., Corvallis, "tie 21 N. 
27th St. 
Beaver, R. A., A.M. (Columbia) Instr., State Coll. for Teachers, Albany, N. Y. 
BeckxwitnH, Prof. ErHenwynn R. (Mrs. W. E.), Ph.D. (Radcliffe) Head of Dept., Mil- 
waukee Downer Coll., Milwaukee, Wis. ? 
BEENKEN, May M., Ph.D. (Chicago) Head of Dept., State Teachers et Oshkosh, Wis. 
BEETLE, Prof. R. D., Ph.D. (Princeton) Dartmouth Coll., Hanover, N. H ’ 
BersEL, Asst. Prof. B. R., B.S. (Allegheny) Allegheny Coll., Meadville, Pa. 345 Highland 
Ave. 
Bet, Asst. Prof. Cuirrorp, Ph.D. (California) Univ. of California at Los Angeles, Los 
Angeles, ¢ 7 2414 8. Burnside Ave. 
BELL, Prof. E. T., Ph.D. (Columbia) California Inst. of Tech., Pasadena, Calif. Z 
BELL, Lots E., : M. (Kansas) Instr., Independence Jr. Coll., Independence, Kans. 610 N. 
Ninth St. 
Bet, Prof. Taumon, A.B. (Sterling) Sterling Coll., Sterling, Kans. 
Betuamy, B. C., B.S.C.E. (Wyoming) Civil Engineer, Laramie, Wyo. 
BENANDER, C. _ A.B. (Harvard) 1651 Crawford Rd., Cleveland, Ohio. 
BENDER, Asst. Prof. H. A., Ph.D. (Illinois) Univ. of Akron, Akron, Ohio. - 
Benepict, Pres. H. Y., Ph.D. (Harvard) Univ. of Texas, Austin, Tex. 
BENEDICT, ? Suzan R., Ph.D. (Michigan) Smith College, Northampton, Mass. 12 
Barrett P 
Benepicta, Sister M. (Boyte), B.S. (Canisius) Teacher, Villa Maria Coll., Erie, Pa. 
W. 8th St. 
BrenneEtt?, Prof. A. A., Ph.D. (Princeton) Brown Univ., Providence, R. I. 
BENNETT, Prof. J. L., A.M. (Kansas) Physics, Ottawa Univ., Ottawa, Kans. 
Bennett, Asst. Prof. THroporg, Ph.D. (Illinois) Univ. of Wisconsin, Madison, Wis. 
Bercer, Epua G., A.M. Mathematician, Actuarial Dept., Equitable Life 
Assurance Soc., New York, N. Y. 1411-161st St., Beechhurst, L. ~ 
BerastrResser, C. A., A.M. Ciafayetts), M.S. (Pennsylvania) Head of Dept., Jamaica 
High School, New York, N. Y. 780 St. Marks Ave., Brooklyn, N.Y. 
BERKELEY, L. M., A.M. (Virginia) 36 W. 91st St., New York, N. Y. 
BERNSTEIN, Prof. B. A., Ph.D. (California) Univ. of California, Berkeley, Calif. 2785 
Shasta Rd. 
Berry, Prof. E. M., Ph.D. (Iowa) Lynchburg Coll., Lynchburg, Va. 504 Westwood, Ave. 
BERRY, Grace E., A.M. (Mount Holyoke) Pomona Coll., Claremont, Calif. 
353 W. 11th St. 
we cy Mh J., A.M. (Harvard) Poly. Inst. of Brooklyn, Brooklyn, N. Y. 224 St. 
ohn’s Pl. 
Berry, W. J., M.S. (Colorado) Metropolitan Life Ins. Co., New York, N. Y. 609 W. 137 St. 
F. H., A.M. (Geneva) Washington and Jefferson Coll., Washington, Pa. 28 
N. Lincoln St. 
a Sister M. (Watton), Ph.D. (Fordham) Teacher, Marywood Coll., Scranton, 
a 
BettinGER, Asst. Prof. A. K., A.M. (Wisconsin) Creighton Univ., Omaha, Nebr. 
— A.M. (Rochester) Vice-Prin., East High School, Rochester, N. Y. 652 
Melville St 
BEvEeRIDGE, Prof. H. R., Ph.D. (Illinois) Monmouth Coll., Monmouth, Ill. 316 S. 9th St. 
Biss, Asst. ’Prof. S. F. M.S. hicago) Armour Inst. of Tech., Chicago, Ill. 
Bioxrnstary, Asst. Prof. T. A.M. (Mississippi) Univ. of Mississippi, University, Miss. 
ox 
BigBeEx, J. A., B.S. (Drury) High School, Little Rock, Ark. 3110 Battery St. 
BILL, Prof. E. G., Ph.D. (Yale) Dean of Freshmen, Director of Admissions, Dartmouth 
Coll., Hanover, N. H. 
Binaey, Prof. G. A., A.M. (Princeton) St. John’s Coll., Annapolis, Md. Brice House. 
Bircusy, We M. (Colo. Coll.) Instr., California Inst. of Tech., Pasadena, Calif. 
—e NouGH, Prof. Harry, A.M. (Columbia) State Coll. for Teachers, Albany, N. Y. 687 
udson Ave. 
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BrrkuHorr, Prof. G. D., Ph.D.(Chicago) Harvard Univ., Cambridge, Mass. 984 Memorial Dr. 

Buack, Asst. Prof. FLorence L., Ph.D. (Kansas) Univ. of Kansas, Lawrence, Kans. 1300 
Louisiana St. 

Buack, L. G., A.M. (Colorado) Instr., Purdue Univ., W. Lafayette, Ind. 202 North St. 

Buack, Prof. L. T., A.M. (Michigan) Ashland Coll., Ashland, Ohio. 

Buarr, Prof. Haroup, A.M. (Michigan) Western State Teachers Coll., Kalamazoo, Mich. 
1220 Academy St. 

Buarr, Asst. Prof. Leora, A.M. (Chicago) State Normal Coll., Natchitoches, La. 

Buarr, Asst. Prof. R. V., A.M. (Peabody) Vanderbilt Univ., Nashville, Tenn. 

Buarr, Vevia, A.M. (Columbia) Teacher, Horace Mann School, New York, N. Y. 509 W. 
121 St. 

Buake, Arcuigr, M.S. (Chicago) Mathematician, U. S. Coast and Geodetic Survey, 
Washington, D. C. 212 A Street S.E. 

Buav, L. W., Ph.D. (Texas) Director of Geophysical Research, Humble Oil and Refining 
Co., Houston, Tex. a Colquitt Ave. 

ee Prof. H. F., Ph.D. (Leipzig) Stanford Univ., Stanford University, Calif. 
ox 875. 

Buss, Prof. G. A., Ph.D. (Chicago) Univ. of Chicago, Chicago, III. 

Buvg, Prof. A. H., Ph.D. (lowa) Western Union Coll., LeMars, lowa. 

BuiuMBeErRG, A. A., A.B. (Texas) Instr., A. and M. Coll., College Station, Tex. Box 149, 
Faculty Exchange. 

Henry, Ph.D. (Gottingen) Ohio State Univ., Columbus, Ohio. 76 
Blake Ave. 

BiuMENTHAL, L. M., Ph.D. (Johns Hopkins) Instr., Rice Inst., Houston, Tex. 

Bosertz, W. E., M.S.E. (Michigan) Research Engineer, Union Switch and Signal Co., 
Swissvale, Pa. 3148 Woodward Ave., Detroit, Mich. 

Borper, Pau, A.M. (Pennsylvania) Univ. of Géttingen, Gottingen, Germany. Weender- 
landstr. 46. 

BoGARD, Prof. A., A.M. (Chicago) Coll. of St. Teresa, Winona, Minn. 1075 W. 7th St. 

Bounent, ay 4 Student, Carnegie Inst. of Tech., Pittsburgh, Pa. 109 Grandview Ave., 
Mt. W ashington Sta. 

Boks, Stan.tey, M.S. (Iowa State Coll.) Instr., Purdue Univ., W. LaFayette, Ind. 153 
S. Sheetz St. 

Bo.tron, R. W., E.E. (Illinois) 2000 Tenth St., Glendale, Calif. 

Bonp, Prof. J. D., Ph.D. (Michigan) Univ. of "Tennessee, Knoxville, Tenn. 

Bonp, Pres. O. J., LL.D. (South Carolina) The Citadel, The Milit. Coll. of South Carolina, 
Charleston, 8. C. 

Bonp, Prof. W. M., A.M. (Columbia) Waynesburg Coll., Waynesburg, Pa. Fort Jackson 
Hotel. 

Bonn, W. V._ Student, Univ. of Géttingen, Géttingen, Germany. Weenderlandstr. 46. 

BooruroyD, Prof. 8. L., M.S. (Colo. State Coll.) Astr. and Geodesy, Cornell Univ., Ithaca, 


Bore, FE MILE, Docteur es Sc. (Paris) Prof. A la Faculté des Sciences de Paris, Paris, 
France. 32 rue du Bac, Paris VII. 

BorGER, Prof. R. L., Ph.D. (Chicago) Ohio Univ., Athens, Ohio. Fenzel A pts. 

BorGMaN, W. M., Jr. B.S. (Michigan) Instr., Coll. of the City of Detroit, Detroit, Mich. 

Borro.orti, Prof. Errore, Dottore in mat. (Bologns 1) Univ. of Bologna, Bologna, Italy. 
100 Via Maggiore. 

BowpeEN, Prof. Joseru, Ph.D. (Yale) Adelphi Coll., Garden City, N. Y. 33 Exeter St., 
Brooklyn, 

BowER, JULIA W., A.M. (Syracuse) Grad. Student, Univ. of Chicago, Chicago, Hl. 

Bower, O. K., Ph.D. (Illinois) Instr., Univ. of Illinois, Urbana, Ill. 714 Arlington Ct., 
Champaign, Ill. 

Bowersox, Asso. Prof. E. R., E.E. (Iowa) Physics, Butler Univ., Indianapolis, Ind. 

Bow tes, Asst. Prof. C. F., Ph.D. (Chicago) State School of Mines, Rapid City, 8. Dak. 


Box 922. 
Boyce, M. G. ., Ph.D. (Chicago) Instr., Adelbert Coll., Western Reserve Univ., Cleveland, 
Ohio. 


Boyp, ExizaserH N., A.M. (Columbia) Instr., Math. and Chem., Greenbrier Coll., 
Lewisburg, W. Va. 

ie — P. P., Ph.D. (Cornell) Head of Dept., Univ. of Kentucky, Lexington, Ky. 119 
“aller Ave. 

es 9 A. D., A.M. (Teachers Coll., Columbia) Instr., Hunter Coll., New York, N.Y. 
8 S. Broadwe ay, Dobbs 

eg > Asso. Prof. H. C., B.S. (Mass. Inst. of Tech.) Mass. Inst. of Tech., Cambridge, 
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BRADSHAW, Prof. J. W., Ph.D. (Strassburg) Univ. of Michigan, Ann Arbor, Mich. 1304 
Cambridge Rd. 

BraMBLE, Prof. C. C., Ph.D. (Johns Hopkins) Math. and Mech., Postgraduate School, 
U. 8S. Naval Acad., Annapolis, Md. 3 Fifth St. 

BranpD, Prof. Louris, Ph.D. (Harvard) Univ. of Cincinnati, Cincinnati, Ohio. 2605 Uni- 
versity Ct. 

BRANDEBERRY, Prof. J. B., A.M. (Ohio State) Univ. of the City of Toledo, Toledo, Ohio. 

BRANDNER, F. A., A.M. (Chicago) Instr., Iowa State Coll., Ames, Iowa. Dept. of Math. 

Bratron, Prof. W. A., Se.D. (Williams) Dean and Prof., Whitman Coll., Walla Walla, 
Wash. 570 Boyer Ave. 

Braun, AntHony, A.M. (Catholic Univ.) Franciscan Monastery, Washington, D. C. 

Bray, Asst. Prof. H. E., Ph.D. (Rice) Rice Institute, Houston, Tex. 

BreckEeNRIDGE, W. E., A.M. (Yale) Stuyvesant High School, New York, N. Y. 345 E. 15th 


St. 

Breit, Prof. Gregory, Ph.D. (Johns Hopkins) Physics, New York Univ., New York, N. Y. 

BrENKE, Prof. W. C., Ph.D. (Harvard) Univ. of Nebraska, Lincoln, Nebr. 1250 S. 21st St. 

BrewstTER, Asst. Prof. J. A., A.B. (Harvard) Coll. of the City of New York, New York, 
N. Y. Hudson View Gardens, 183 and Pinehurst Ave. 

Brezier, W. J., A.M. (Grove City) Wartburg Normal Coll., Waverly, Iowa. 

Brink, Prof. R. W., Ph.D. (Harvard) Univ. of Minnesota, Minneapolis, Minn. 55 Williams 
Ave. S.E. : 

Bristot, W. A., A.M. (Pennsylvania) Instr., Temple Univ., Philadelphia, Pa. 

Britton, Jack, A.B. (Clark) Engg. Math., Univ. of Colorado, Boulder, Colo. 1145 Penn- 
sylvania Ave. 

Brixey, Asst. Prof. J. C., A.M. (Oklahoma) Univ. of Oklahoma, Norman, Okla. 417 Elm 
St 


Brockett, Asso. Prof. GertrupeE L., A.M. (Brown) Houghton Coll., Houghton, N. Y. 

Bropiz, Prof. W. M., M.E. (Va. Poly. Inst.), A.M. (Columbia) Virginia Poly. Inst., 
Blacksburg, Va. 

BrRoMWELL, Auicre, A.M. (Nebraska) Instr., Monticello Seminary, Godfrey, IIl. 

Brooke, Prof. W. E., A.M. (Nebraska) Math. and Mech., Univ. of Minnesota, Minne- 
apolis, Minn. 

ae A. B., Ph.D. (Harvard) Instr., Columbia Univ., New York, N. Y. 2940 Broadway, 
vtoom 605. 

Brown, Asst. Prof. B. H., Ph.D. (Harvard) Dartmouth Coll., Hanover, N. H. 1 S. Balch 
Rd. 

Brown, D. M., A.B. (Illinois) Asst., Univ. of Illinois, Urbana, Ill. 160 Math. Bldg. 

Brown, E. C., A.M. (Maine) Worcester Poly. Inst., Worcester, Mass. 25 Schussler Rd. 

Brown, Prof. E. W., D.Se. (Cambridge, Eng.) Yale Univ., New Haven, Conn. 116 Everet 
St. 

Brown, G. M., M.Se. (Univ. of Leeds, England) 3215 N. Keating Ave., Chicago, IIl. 

Brown, Prof. H. 8., M.S. (Lafayette) Hamilton Coll., Clinton, N. Y. 

Brown, Prof. Litu1an O., A.M. (Columbia) Hood Coll., Frederick, Md. 

Brown, Prof. Myrrie C., A.M. (Texas) Teachers Coll., Denton, Tex. 1415 W. Oak St. 

Brown, O. E., Ph.D. (Chicago) Instr., Case School of Appl. Sci., Cleveland, Ohio. 1754 
Noble Rd., E. Cleveland, Ohio. 

Brown, Asso. Prof. T. H., Ph.D. (Yale) Business Statistics, Grad. School of Bus. Admin., 
Harvard Univ., Cambridge, Mass. 25 Meadow Way. 

Browne, Asso. Prof. E. T., Ph.D. (Chicago) Univ. of North Carolina, Chapel Hill, N. C. 
730 E. Franklin St. 

Bruce, C. W., A.M. (Virginia) Grad. Student, Univ. of Virginia, University, Va. 

Bruce, Prof. R. E., Ph.D. (Boston Univ.) Boston Univ., Boston, Mass. 

Bryan, Asso. Prof. N. R., Ph.D. (Columbia) Univ. of Maine, Orono, Me. 4 University Pl. 

Bryant, E.8., Ed.\f (Harvard) Acting Prin., High School, Everett, Mass. 53 Lexington St. 

BucHaNnaNn, Prof. Dawret, Ph.D. (Chicago) Dean of Faculty of Arts and Sciences, Univ. 
of British Columbia, Vancouver, B.C., Can. 

BucHanan, Prof. H. E., Ph.D. (Chicago) Tulane Univ., New Orleans, La. 

Bucuanan, Asso. Prof. Scort, Ph.D. (Harvard) Philosophy, Univ. of Virginia, University, 


a. 

Burt, C. E., A.B. (Oberlin) Grad. Student, Ohio State Univ., Columbus, Ohio. 47 £. 
Woodruff Ave. 

BuLLARD, Prof. J. A., Ph.D. (Clark) Math. and Mech., Univ. of Vermont, Burlington, Vt. 
110 Summit St. 

Butuarp, N. H., B.S. (Georgia) Head of Dept., High School, Ft. Pierce, Fla. 115 N. 12th St. 

Buuuirt, W. M., B.S. (Princeton), LL.B. (Louisville) 1710-1711 Inter Southern Bldg., 

Louisville, Ky. 
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Bumenr, Asst. Prof. C. T., Ph.D. (Ohio State) Kenyon Coll., Gambier, Ohio. 

wane Asst. Prof. L. H., Ph.D. (Wisconsin) Rutgers Univ., New Brunswick, N. J. Dept. 
of Math. 

Burpick, R. D., A.M. (Columbia) Instr., Coll. of the City of New York, New York, N. Y. 
6083 Broadway. 

Bouragss, H. T., Ph.D. (Yale) Morningside Drive, Morningside, Milford, Conn. 

Buragss, R. W., Ph.D. (Cornell) Chief Statistician, Western Electric Co., New York, N. Y. 
195 Broadway. 

Burineton, R. 8., Ph.D. (Ohio State) Instr., Case School of Appl. Se., Cleveland, Ohio 
3417 Beechwood Ave., Cleveland Heights, Ohio. 

Burke, J. G., A.M. (Mt. St. Mary’s) Vice Pres., Mt. St. Mary’s Coll., Emmitsburg, Md. 

Burkett, Asst. Prof. F. J. H., Ph.D. (New York Univ.) Union Coll., Schenectady, N. Y. 

Bur.ey, J. F., Civil Engineer, Washington, D. C. 3010 Wisconsin Ave. 

BurnaM, Prof. J. E., A.M. (Texas) Simmons Univ., Abilene, Tex. 

Burney, M. Sun, A.M. (Chicago) 20 Rock Ridge, Greenwich, Conn. 

Burrows, W. R., B.S. (Chicago) Draftsman, Standard Oil Co. (Ind.) Whiting, Ind. 8222 
Drexel Ave., Chicago, Il. 

BurweE Lu, W. R., Ph.D. (Oxford, England) Cuyahoga Bldg., Cleveland, Ohio. 

Busuey, Asst. Prof. J. H., Ph.D. (Michigan) Math. and Ins., Hunter Coll., New York, 
N. Y. Park Ave. and 68th St. 

BusuyaGeER, G. R,, A.M. (Pennsylvania State) Instr., Univ. of Detroit, Detroit, Mich. 

Bussgy, Asst. Dean and Prof. W. H., Ph.D. (Chicago) Univ. of Minnesota, Minneapolis, 
Minn. 106 Folwell Hall. 

But er, J. F., A.M. (St. Louis Univ.) St. Ignatius Coll., Chicago, Ill. 1076 W. Roosevelt Rd. 

Butuer, L. G., A.M. (Oregon) Instr., State Coll. of Washington, Pullman, Wash. 802 
Linden Ave. 

BUTTERFIELD, Prof. A. D., A.M. (Columbia) Coll. of Eng., Univ. of Vermont, Burlington, 
Vt. 25 Colchester Ave. 

BuTTERFIELD, D. D., A.M. (Princeton) Instr., Phillips Exeter Acad., Exeter, N. H. 
Webster Hall. 

Buxton, Prof. W. H., A. M. (Oregon) Whitworth Coll., Spokane, Wash. 

—_ “ye A.M. (Arkansas) Teacher, Central High School, Tulsa, Okla. 1344 S. Birming- 

am Ave. 

Byrne, Asso. Prof. W. E., Ph.D. (Rensselaer) Virginia Milit. Inst., Lexington, Va. 

asa Han — (St. Bonaventure) Teacher, Rochester Shop School, Rochester, N.Y. 
73 Martin St. 


Carrns, 8. S., Ph.D. (Harvard) Instr., Lehigh Univ., Bethlehem, Pa. 525 W. Union Blod. 

Carrns, Prof. W. D., Ph.D. (Géttingen) Oberlin Coll., Oberlin, Ohio. 33 Peters Hall. 

Cauxins, Prof. Heten, A.M. (Columbia) Pennsylvania Coll. for Women, Pittsburgh, Pa. 

Cauuaway, Prof. THroposia T., B.S. (Columbia) Stephens Coll., Columbia, Mo. 417 
Hitt St. 

CaMERON, R. H., A.B. (Cornell) Instr., Cornell Univ., Ithaca, N. Y. 134 College Ave. 

Camp, Prof. B. H., Ph.D. (Yale) Wesleyan Univ., Middletown, Conn. 110 Mt. Vernon St. 

Camp, Prof. C. C., Ph.D. (Cornell) Univ. of Nebraska, Lincoln, Nebr. Dept. of Math. 

Camp, H. L., A.M. (Oklahoma) Instr., A. and M. Coll. of Texas, College Station, Tex. 
P. O. Box 166, Faculty Exchange. 

CamMPpBELL, Prof. A. D., Ph.D. (Cornell) Syracuse Univ., Syracuse, N. Y. 208 Westminster 
Ave. 

CaMPBELL, D. F., Ph.D. (Harvard) Actuary, 160 N. LaSalle St., Chicago, Ill. 

CaMPBELL, G. A., Ph.D. (Harvard) Research Engineer, Amer. Tel. and Tel. Co., New 
York, N. Y. Room 1654, 195 Broadway. 

CaMPBELL, G. C., M.S. (Iowa) Bell Telephone iiabs., New York, N. Y. 463 West St. 

CampBELL, H. A., A.M. (Creighton) Teacher, Tech. High School, Omaha, Nebr. 32nd and 
Cuming. 

CAMPBELL, JESSIE R., A.B. (Syracuse) Instr., Hollywood Jr. Coll., Los Angeles, Calif. 
5400 Brynhurst Ave. 

CaMPBELL, Prof. J. W., Ph.D. (Chicago) Univ. of Alberta, Edmonton South, Alta., Can. 

CAMPBELL, Prof. W. B., A.M. (Cornell) Head of Dept., Judson Coll., Rangoon, Burma. 

Canpy, Prof. A. L. Univ. of Nebraska, Lincoln, Nebr., Station A. 

CaNnNING, JosEPH, A.B. (Intermountain) Machinist, N. P. Ry. Co., Helena, Mont. 1813 
Boulder Ave. 

Caparo, Prof. J. A., Ph.D. (Notre Dame) Notre Dame Univ., Notre Dame, Ind. 1024 
Leeper Ave., South Bend, Ind. 

Capron, Prof. Paun, A.M. (Harvard) U.S. Naval Acad., Annapolis, Md. 203 Duke of 

Gloucester St. 
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Carey, Asso. Prof. E. F. A., M.S. (California) Univ. of Montana, Missoula, Mont. 
CarRIs, Pres. A. G. ., A.M. (Defiance) Defiance Coll., Defiance, Ohio. 
Canis, Asst. Prof. P. A., Ph.D. (Pennsylvania) Univ. of Pennsylvania, Philadelphia, Pa. 
717 Runnymede Ave., Drexel Hill, Pa. 
CaRLEN, Mivprep E., M.S. (Brown) Registrar, Grad. School, Brown Univ., Providence, 
R. I. 23 Exeter St. 
Carison, J. A., B.S..(Washington) Asso., Univ. of Washington, Seattle, Wash. Dept. of 
Math. 
Carson, Asst. Prof. S. ELizABeru, Ph.D. (Minnesota) Univ. of Minnesota, Minneapolis, 
Minn. 3020 14th Ave. S. 
Carman, M. D., Ph.D. (Illinois) Head of Dept., State Teachers Coll., Murray, Ky. 
CARMICHAEL, Prof. F. L., A.M. (Princeton) Math. and Statistics, Univ. of Denver, Denver, 
Colo. 2230 Colorado Blvd. 
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Holland. 

MANNING, Asso. Prof. H. P., Ph.D. (Johns Hopkins) Emeritus, Brown Univ., Providence, 
R. I. 106 Carrington Ave., E. Side Sta. 

Manson, Prof. E. 8., M.S. (Mass. Inst. of Tech.) Astr., Ohio State Univ., Columbus, Ohio. 

Many, Asst. Prof. Anna E., A.M. (Tulane) Counselor to Women, Sophie Newcomb Coll., 
New Orleans, La. 

Marcu, Asst. Prof. G. E., B.S. (S. Dak. School of Mines) South Dakota State School of 
Mines, Rapid City, S. D. 1216 Fulton St. 

MarkowirTz, Max. Student, Brooklyn Coll., Brooklyn, N. Y. 2037-71st. St. 

Mars, Prof. ANNA, A.M. (Kansas) Bethany Coll., Lindsborg, Kans. 741 N. 2nd St. 

Marriott, Prof. R. W., Ph.D. (Pennsylvania) Swarthmore Coll., Swarthmore, Pa. 213 
Lafayette Ave. 

MarsHALL, Prof. WiLu1AM, Ph.D. (Ziirich) Head of Dept., Purdue Univ., LaFayette, Ind. 
1017 State St. 

Martin, Prof. A. W., Ph.D. (Chicago) Coll. of Puget Sound, Tacoma, Wash. 3209 N. 15th 
St. 

MarrTIN, Prof. Emiuiz N., Ph.D. (Bryn Mawr) Mount Holyoke Coll., South Hadley, Mass. 

Martin, Mary C., B.S. (Knox) Teacher, High School, Freeport, Ill. 831 W. Stephenson St. 

Martyn, W. J., M.A. (New Zealand) Mathematical Master, Otago Boys High School, 

Dunedin, New Zealand. 
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Mary Joan, Sister, A.B. (St. Catherine’s Coll.) Teacher, St. Catherine’s High School, 
Racine, Wis. 1209 Park Ave. 

Mason, Prof. T. E., Ph.D. (Indiana) Purdue Univ., LaFayette, Ind. 103 Waldron St. 

Mason, Asst. Prof. W. E., M.E. (Michigan) Applied Math., Univ. of California at Los 
Angeles, Los Angeles, Calif. 

MartuHeEson, Prof. Joun, M.A. (Queen’s) Queen’s Univ., Kingston, Ont., Can. 

Matuews, JANE H., B.S. (Columbia) Teacher, Peabody High School, Pittsburgh, Pa. 
Cathedral Mansions, Ellsworth Ave. E. E. 

MATHEWSON, Asst. Prof. L. C., Ph.D. (Illinois) Dartmouth Coll., Hanover, N. H. 

FLORENTINA, A.M. (Ohio State) Teacher, High School, Chillicothe, Ohio. 38 

wing 

MATHIAS, “ R., A.M. (Indiana) Instr., Bowling Green State Coll., Bowling Green, Ohio. 
303 N. Prospect St. 

Mon, 2 ae C., A.B. (Kentucky) Grad. Asst., Univ. of Kentucky, Lexington, Ky. 


MarrEson, Tie Prof. Jang L. Michigan State Normal Coll., Ypsilanti, Mich. 318 W. Cross 
t 


Mavrvs, Prof. E. J., M.S. (Notre Dame) Univ. of Notre Dame, Notre Dame, Ind. L.B. 75. 

May, Lipa B., A.M. (Texas) Teacher, High School, Borger, Tex. Box 1403. 

MAYER, Joanna L., Ph.D. (Marquette) 234 8. Vermont St., Sedalia, Mo. 

MeapE, Mary E., A.M. (Virginia) Instr. and Acting Dean of Women, Martin Coll., 
Pulaski, Tenn. 

MeacuaM, Prof. E. D., Ph.D. (Chicago) Univ. of Oklahoma, Norman, Okla. 712 Lindsay 


ve. 
Mears, Asst. Prof. FLorENcE M., Ph.D. (Cornell) George Washington Univ., Washington, 
D.C 


Mepang, Asst. Prof. W. N., Jr., A.M. (Cornell) Davidson Coll., Davidson, N. C. Box 274. 
mae 4 ee Prof. A. E., A.M. (Columbia) New Jersey Coll. for Women, New Brunswick, 


Merk, Kare M. High School, Pasadena, Calif. 919 E. California St. 

MELVILLE, Asso. Prof. C. E., A.B. (Northwestern) Math. and Registrar, Clark Univ., 
Worcester, Mass. 

MENDENBALL, Pres. W. O., Ph.D. (Michigan) Friends Univ., Wichita, Kans. 

a Asst. Prof. H. E., A.M. (Ohio State) Otterbein Coll., Westerville, Ohio. 124 W. 

ome St. 

MENSENKAMP, L. E., A.M. (Illinois) Instr., High School, Freeport, Ill. 8308 W. American St. 

Menvust, Asso. Prof. R. L., B.E. (Tulane) Tulane Univ., New Orleans, La. 

MERCEDES, Sister M., M.S. (Notre Dame) Instr., Mary Manse Coll., Toledo, Ohio. 

MeERGENDARL, Asst. Prof. T. E., M.S. (Tufts) Math. and Registrar, Tufts Coll., Tufts 
College, Mass. 128 Professors Row. 

aaa Prof. A. S., Ph.D. (Chicago) Univ. of Montana, Missoula, Mont. 541 Beckwith 

ve. 

MERRILL, Prof. Heten A., Ph.D. (Yale) Wellesley Coll., Wellesley, Mass. 

MERRILL, J. E., Ph.D. (Princeton) Univ. of Illinois Observ., Urbana, III. 

Merriman, Asst. Prof. G. M., Ph.D. (Cincinnati) Pure Math., Univ. of Cincinnati, Cin- 
cinnati, Ohio. 

Meraiss, A. A. 913 East 23rd sg N., Portland, Ore. 

Messick, Asso. Prof. C. A., Ph.D. (Chicago) Lincoln Memorial Univ., Harrogate, Tenn. 

Messick, Prof. J. F., Ph.D. ‘Schone Hopkins) Emory Univ., Emory University, Ga. 

Meyer, Prof. H. A., Ph.D. (Iowa) anover Coll., Hanover, Ind. Box 3 

MeyeEnR, Prof. J. B., "M.S. (Purdue) Head of Dept., State Teachers Coll., Valley City, N. D. 
814 Fifth Ave. 

Meyer, Rev. J. H. Loretto House, Hot Springs, N. C. 

MIcHAL, Asso. Prof. A. D., Ph.D. (Rice) California Inst. of Tech., Pasadena, Calif. 

MicxeE.tson, Prof. E. L., Ph.D. (Minnesota) Math. and Physics, State Teachers Coll., 
Silver City, N. Mex. 503 Kelly St. 

Mickie, M. KarHerine, A.B. (Alabama) Roanoke, Ala. 

Mipp.eMiss, Asst. Prof. R. R., M.S. (Colorado) Washington Univ., St. Louis, Mo. 

Mixaml, Yosuio. Research Assoc., Imperial Acad., Tokyo, Japan. 7 Daini Mejiro Bunka- 
mura, 1821 Shimo Ochiai. 

Mixesu, J. S. School, Lawrenceville, N. J. 

Migs, Asso. Prof. E Ph.D. (Chicago) Yale Univ., New Haven, Conn. 87 Marvel Rd. 

Migs, H. J., Ph.D. (California) Instr., Univ. of Illinois, Urbana, Ill. 369 Math. Bldg. 

MILLER, A. a Ph.D. (Harvard) 25 Clinton Road, Brookline 46, Mass. 

MILLER, Prof. E. B., A.M. (Chicago) Illinois Coll., Jacksonville, Ill. 1205 W. College Ave. 

Miter, F. H., M. 8. (Cornell) Instr., Columbia Univ., New York, N. Y. 45 Sickles St. 
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Mitek, Prof. G. A., Ph.D. (Cumberland) Univ. of Illinois, Urbana, Ill. 1203°W. Illinois St. 
Miter, G. T., M. s. (lowa State Coll.) Instr., Purdue Univ., LaFayette, Ind. 222 Harrison 


St. 
i Prof. I. L., A.M. (Indiana) South Dakota State Coll., Brookings, S. D. 811 12th 


ve. 

Miter, Prof. J. A., Ph.D. (Chicago) Astr., Swarthmore Coll., Sw nig ag Pa. 

Miter, Prof. J. S., Se.D. (Virginia) Emory and Henry Coll., Emory, Va 

Miter, Prof. Norman, Ph.D. (Harvard) Queen’s Univ., Kingston, Ont., "Can. 

Miter, W.1., A.M. (Bucknell) Fellow, Univ. of Pittsburgh, Pittsburgh, Pa. 722 Broad St., 
Sewickley, Pa. 

Miter, Asst. Prof. W. M., Ph.D. (Illinois) Tufts Coll., Medford, Mass. 37 Chetwynd Rd., 
W. Somerville, Mass. 

MituKan, Asst. Prof. C. B., Ph.D. (Calif. Inst. of Tech.) Grad. School of Aeronautics, 
California Inst. of Tech, Pasadena, Calif. 

MiuurneTon, Asst. Prof. H. G., C.E. (Rensselaer) Coll. of Eng., Univ. of Vermont, Bur- 
lington, Vt. 224 Plattsburg ‘Ave. 

Mitts, Prof. C. N., A.M. (Indiana) Illinois State Normal Univ., Normal, Ill. 602 Na School 
St 


Mitts, VicENTE. Chief Surveyor, Bureau of Lands, Manila, P.I. P. O. Box 2442. 

Mine, Asst. Prof. T. H., M.A. (Toronto) Univ. of Manitoba, Winnipeg, Man., Can. 

MILNE, Prof. W. E.,, Ph.D. (Harvard) Univ. of Oregon, Eugene, Ore. 1862 Kincaid St. 

Mrrick, G. R., A.M. (Michigan) Teacher, Lincoln School., Teachers Coll., New York, N. Y. 
425 W. 128 St. 

Mismr, Neue P. (Mrs. W. L.), A.B. (Huron Coll.) Teacher, Ward-Belmont School, Nash- 
ville, Tenn. 1715 Ashwood Ave. 

Miser, Prof. W. L., Ph.D. (Chicago) Vanderbilt Univ., Nashville, Tenn. 1715 Ashwood Ave. 

Misy, A. As ag B. (West Virginia) Instr., High School, Grafton, W. Va. Inwood, Berkeley 
ce. 

MircuEit, Asst. Prof. A. K., Ph.D. (Johns Hopkins) Trinity Coll., Hartford, Conn. 149 

Whitney St. 

Rt 3 nig Prof. B. E., Ph.D. (Columbia) Millsaps Coll., Jackson, Miss. 

MircuHe.., Mrs. Decima E., M.A. (Alberta) 600 W. 32nd St., Austin, Tex. 

MircHE.L, Prof. H. H., Ph.D. (Princeton) Univ. of Pennsylvania, Philadelphia, Pa. Col- 
lege Hall. 

MirtcHELL, Prof. U. G., Ph.D. (Princeton) Head of Dept., Univ. of Kansas, Lawrence, Kans. 
1313 Massachusetts Ave. 

Mirra, Prof. N. B., M.A. (Calcutta Univ.) Ewing Christian Coll., Allahabad City, U.P., 


India. 
Mize, Ciara P., M. re Head of Dept., Virginia Intermont Coll., Bristol, Va. 
Mops, Prof. E. Boston Univ., Boston, Mass. 688 Boylston St. 


Moency, Prof. ty W. A.B. (Macalester) German and Religion, Prin. of Acad., St. Paul 
Luther Coll., St. Paul, Minn. 

Mourna, E. C. Tel. Engr., Amer. Tel. and Tel. Co. New York, N. Y. 195 Broadway. 

MonasteErI0, Prof. J. O., C.E. (Chapultepec Mil. Acad.) Math. and Physics, Loyola Univ., 
New Orleans, La. 

meres Harriet F., A.M. (Buffalo) Instr., Univ. of Buffalo, Buffalo, N. Y. 3425 

awn St. 

Moopy, Erne. I., Ph.D. (Cornell) Instr., Sweet Briar Coll., Sweet Briar, Va. 

Moopy, Prof. W. A., A.M. (Bowdoin) Emeritus, Bowdoin Coll., Brunswick, Me. 60 Federal 
St. 

Moors, Asso. Prof. C. L. E., Ph. D. (Cornell) Mass. Inst. of Tech., Cambridge, Mass. 

Moors, Prof. C. N., Ph.D. (Har vard) Univ. of Cincinnati, Cincinnati, Ohio. 219 Woolper 
Ave. 

Moors, Prof. E. H., Ph.D. (Yale) Univ. of Chicago, Chicago, III. 

Moors, Asso. Prof. F. C., A.B. (Dartmouth) Mass. Agric. Coll., Amherst, Mass. 

Moors, G. E., M.S. (Illinois) Asst., Univ. of Illinois, Urbana, Ill. 712 W. Arlington Ct., 
Champaign, Jil. 

Moors, Asst. Prof. L. T., Ph.D. (Johns, Hopkins) Brooklyn Coll., Brooklyn, N.Y. 59 
Livingston St. 

Moors, Prof. R. L., Ph.D. (Chicago) Pure Math., Univ. of Texas, Austin, Tex. 

Moors, Asst. Prof. T. W., Ph.D. (Yale) Indiana Univ., Bloomington, Ind. Dept. of Math. 

+» Moors, Prof. W. A., A.M. ’(Chicago) Birmingham Southern Coll., Birmingham, Ala. 

Moors, Asso. Prof. W. L., Ph.D. (illinois) Univ. of Louisville, Louisville, Ky. 4521 S. 
2nd St. 

Moots, E. E., Ph.D. (lowa) Chm., Math. and Eng., Cornell Coll., Mt. Vernon; Iowa. 824 

Summit Ave. 
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Morenovsse, T. C. Mgr., College Dept., The Macmillan Co., New York, N.Y. 60 Fifth Ave. 

Moreno, Prof. H. C., Ph.D. (Clark) Applied Math., Stanford Univ., Stanford University, 
Calif. 684 Mirada Ave. 

MoreEnvs, Prof. Euacenize M., Ph.D. (Columbia) Sweet Briar Coll., Sweet Briar, Va. 

Moraaw, F. M., Ph.D. (Cornell) Dir., Clark School, Hanover, N. H. 

Moraan, W. D. 740 Curfew Ave., St. Paul, Minn. 

Morrarty, M. M.S8., A.B. (Holy Cross) Emeritus, High School, Holyoke, Mass. Petersham, 
Mass. 

Moritz, Prof. R. E., Ph.D. (Strassburg) Univ. of Washington, Seattle, Wash. 

Mortey, Prof. R. K., Ph.D. (Clark) Worcester Poly. Inst., Worcester, Mass. 43 Laconia 


Rd. 
Morritu, W. K., Ph.D. (Johns Hopkins) Instr., Johns Hopkins Univ., Baltimore, Md. 5203 
Gwynn Oak Ave. 
Morais, Prof. C. C., A.M. (Harvard) Ohio State Univ., Columbus, Ohio. 
Morais, Prof. F. R., Ph.D. (California) State Teachers Coll., Fresno, Calif. 
Morris, Asst. Prof. Max, Ph.D. (Chicago) Case School of Appl. Se., Cleveland, Ohio. 
Morais, Prof. Ricuarp, Ph.D. (Cornell) Rutgers Univ., New Brunswick, N.J. 12 Johnson 


St. 

Morris, Prof. 8. S., M.S. (West Virginia) Broaddus Coll., Philippi, W. Va. 

Morrow, E. B., A.B. (Princeton) Headmaster, Gilman Country School, Roland Park, Md. 

Morsgs, Prof. D.S., Ph.D. (Cornell) Union Coll., Schenectady, N. Y. 1372 Nott St. 

aig te hy Marston, Ph.D. (Harvard) Harvard Univ., Cambridge, Mass. 1737 Cam- 
bridge St. 

Morsg, Prof. W. P., A.M. (Maine) Ricker Jr. Coll., Houlton, Me. 

Morton, Prof. A. B., A.M. (Brown) Pure Math., Georgia School of Tech., Atlanta, Ga. 

Morron, Neuurs C., A.B. (Brown) Asst.in Astr., Wellesley Coll., Wellesley, Mass. 

Mosxovitz, David, M.S. (Carnegie Inst. of Tech.) Brown Univ., Providence, R. I. 

Mossman, Asst. Prof. Turrza A., A.M. (Chicago) State Agric. Coll., Manhattan, Kans. 

Moutton, Dean E. J., Ph.D. (Chicago) Northwestern Univ., Evanston, Ill. 1114 Colfax St. 

Moutton, F. R., Ph.D. (Chicago) Dir., Utilities Power and Light Corp., Chicago, III. 
327 S. LaSalle St. 

Mourap, Lieut. Commander Satin (Turkish Navy; retired) Prof. of Physics, Govt. Eng. 
Coll; Appl. Math., Robert Coll., Constantinople, Turkey. Robert College, Bebek. 

Moyts, K. E., A.M. (Bucknell) Teacher, Moses Brown School, Providence, R. I. 

MvuEHLMAN, Rev. Paut, A.M. (St. Louis Univ.) St. Louis Univ., St. Louis, Mo. 221 Grand 
Blod. 

Murr, Sir Tuomas, D.Se. (Univ. of Cape Town) Late Supt.-Genl. of Educ., Cape Colony. 
Elmcote, Sandown Rd., Rondebosch, S. Africa. 

MutuemetsteEr, Asst. Prof. HeErMANcE, Ph.D. (Utrecht, Holland) Univ. of Washington, 
Seattle, Wash. Dept. of Math. : 

Mutuen, Mrs. Sevan W., B.S. (Michigan) Teacher, North East High School, Detroit, 
Mich. 286 E. Grand Blvd. 

Mutter, Jessie J. (Mrs. HerMANN J.), Ph.D. (Illinois) Univ. of Texas, Austin, Tex. _ 

Mu.unes, M. E., Ph.D. (Cincinnati) Instr., Eng. Math., Univ. of Cincinnati, Cincinnati, 
Ohio. Dept of Math. 

Mutuins, Prof. G. W., Ph.D. (Columbia) Barnard Coll., Columbia Univ., New York, N. Y. 
Barnard Coll., 119th St. and Broadway. 

MuNDHJELD, Sicurp, A.B. (Concordia, Moorhead, Minn.) Instr., Waldorf Coll., Forest 
City, Iowa. 

Munrok, Fiorence L., A.B. (Wellesley) Teacher, High School, Northampton, Mass. 5 
Franklin St. 

MorrFesg, Col. W. L., A.M. (Virginia) Pres., Marion Inst., Marion, Ala. 

Murnaauan, Prof. F. D., Ph.D. (Johns Hopkins) Johns Hopkins Univ., Baltimore, Md. 

Murray, Asso. Prof. C. A., A.M. (Texas) State Teachers Coll., Canyon, Tex. On leave 
1931-32, Univ. of Texas, Austin, Tex. 

Murray, Prof. D. A., Ph.D. (Johns Hopkins) Applied Math., McGill Univ., Montreal, 
P. Q., Can. 3653 University St. 

Morray, F. H., Ph.D. (Harvard) Address unknown. 

Morray, G. H., B.S. in Bus. Adm. (Missouri) 2934 Victor St., Kansas City, Mo. 

Murro, Miss Arria, M.S. (Chicago) Teacher, High School, Carthage, Mo. 914 Howard 
Ave. 

MussELMAN, Prof. J. R., Ph.D. (Johns Hopkins) Western Reserve Univ., Cleveland, Ohio. 

Myers, Prof. H. S., A.M. (Chicago) Southwestern Coll., Winfield, Kans. 1501 E. 3rd Ave. 


Nasu, F. P., A.M. (Columbia) Teacher, Groton School, Groton, Mass. : 
Nassau, Prof. J. J., Ph.D. (Syracuse) Astr., Case School of Appl. Sci., Cleveland, Ohio. 
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NEELLEY, Prof. J. H., Ph.D. (Yale) Carnegie Inst. of Tech., Pittsburgh, Pa. 300 Broad- 
moor Ave., Sunset Hills, Mt. Lebanon, Pa. 
Nerr, Prof. I. F., M.S. (Drake; Chicago) Drake Univ., Des Moines, Iowa. 2801 Brattle- 
boro Ave. 
Nerxirk, Asst. Prof. L. I., Ph.D. (Pennsylvania) Univ. of Washington, Seattle, Wash. 
47238-21st. Ave. N.E. 
Ne son, Prof. A. L., Ph.D. (Chicago) Coll. of the City of Detroit, Detroit, Mich. 
Netson, Asso. Prof. C. A., Ph.D. (Chicago) New Jersey Coll. for Women, Rutgers Univ., 
New Brunswick, N. J. 
Netson, W. A., A.M. (Texas) Teacher, Jr. Coll., Tyler, Tex. Box 676. 
Netson, Asso. Prof. W. K., M.S.; E.E. (Colorado) Eng. Math., Univ. of Colorado, Boulder, 
Colo. 925 Grandview Ave. 
Ness, Marie M., A.M. (Minnesota) Research Assoc., Univ. of Minnesota, Minneapolis, 
Minn. 2530 Dupont Ave. S. 
aes tan Greta, A.M. (Wyoming) Instr., Univ. of Wyoming, Laramie, Wyo. Ivinson 
au. 
NEwELL, M. J., A.M. (Michigan) Teacher, High School, Evanston, Ill. 2226 Hartzell St. 
mney ere Prof. R. L., M.S. (Chicago) Ohio Wesleyan Univ., Delaware, Ohio. 163 N. 
andusky St. 
NewsoM, Prof. C. V., Ph.D. (Michigan) Univ. of New Mexico, Albuquerque, N. Mex. 
Newson, Prof. Mary W., Ph.D. (Géttingen) Eureka Coll., Eureka, II. 
Newton, F. E., Ph.B. (Yale) Instr., Phillips Acad., Andover, Mass. 9 Salem St. 
Newron, Prof. G. A., A.M. (Trinity Univ.) Head of Dept., Trinity Univ., Waxahachie, Tex. 
Nicnots, G. D., A.M. (Nebraska) Univ. of Arkansas, Fayetteville, Ark. Dept. of Math. 
mena, — I. C., Ph.D. (Michigan) Applied Math., Louisiana State Univ., Baton 
ouge, La. 
a J. P., Ph.D. (Fribourg) Physics, St. Bonaventure’s Coll., St. Bonaventure, 


Nicouet, Justin, C.E. 1849 Belle Plaine Ave., Chicago, IIl. 

Nrxon, J. C., M.S. (Chicago) 430 Diversey Parkway, Chicago, III. 

NoBLE, ee C. A., Ph.D. (Géttingen) Univ. of California, Berkeley, Calif. 2224 Pied- 
mont Ave. 

Norsenrt, Brother, M.S. (Notre Dame) Instr., St. Edwards Univ., Austin, Tex. 

ie a Prof. M. A., Ph.D. (Columbia) Wagner Coll., Staten Island, N. Y. Grymes 


ill. 
Nysera, J. A., M.S. (Chicago) Instr., Hyde Park High School, Chicago, Ill. 7753 East 
End Ave., Windsor Park Sta. 


Nyswanpber, Asst. Prof. J. A., Ph.D. (Chicago) Univ. of Michigan, Ann Arbor, Mich. 


Oax ey, Asst. Prof. C. O., Ph.D. (Illinois) Brown Univ., Providence, R. I. 

O’DonnE LL, G. A., A.M. (Woodstock; Georgetown) Grad. Student, St. Louis Univ., St. 
Louis, Mo. Grand and Pine Bluds. 

OERGEL, C. T., B.S. in M.E. (Penna. State Coll.) Student Engr., Genl. Elec. Co., Schenec- 
tady, N. Y. 1054 Glenwood Blvd. ; 

OcutesBy, Prof. E. J., A.M. (Virginia) Eng. Math., Univ. of Virginia, University, Va. 
P. O. Box 1032. 

Oxean, Harry, B.S. (Alfred) Address unknown. 

a Rurvus, M.S. (Chicago) Instr., Case School of Appl. Sc., Cleveland, Ohio. 

ain 67. 

OupHaM, Asst. Prof. Manet R., A.M. (Texas) State Coll. for Women, Denton, Tex. Box 
895, C.I.A. Sta. 

Ops, Asso. Prof. E. G., Ph.D. (Pittsburgh) Carnegie Inst. of Tech., Pittsburgh, Pa. 1424 
Barnsdale St. 

OuuivieR, ArTuuR, M.S. (Iowa) Instr., State Agric Coll., Manhattan, Kans. Dept. of Math. 

Ouson, Emma J., A.M. (Chicago) 2218S. St. Aubin St., Morningside, Sioux City, lowa. 

—— mgr Prof. H. L., Ph.D. (Chicago) Michigan State Coll., East Lansing, Mich. 544 

orest Ave. 

Opp, J. E., A.M. (Nebraska) Supt. City Schools, Burwell, Nebr. 

O’Quinn, R. L., A.B. (Louisiana) Instr., Louisiana State Univ., Baton Rouge, La. 

ORANGE, Wixiiam, A.M. (California) Chm., Math. Dept., Jr. Coll., Los Angeles, Calif. 
855 N. Vermont Ave. 

QRE, Prof. OystEIN, Ph.D. (Yale) Yale Univ., New Haven, Conn. 

RR, Eunice C., A.M. (Indiana) Teacher, High School, Arcadia, Ind. Scircleville, Ind. 
OsBorN, Prof. Jessz, Ph.D. (Cornell) Harris Teachers Coll., St. Louis, Mo. 3239 Lafayette 


ve. 
Oscoop, Prof. W. F., Ph.D. (Erlangen) Harvard Univ., Cambridge, Mass. 74 Avon Hill St. 
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O’SHavuGunNEssy, Prof. Lours, Ph.D. (Pennsylvania) Applied Math., Virginia Poly. Inst., 
Blacksburg, Va. Boz 177. 

O’Toots, A. L., Ph.D. (Michigan) National Research Fellow, Univ. of Minnesota, Minne- 
apolis, Minn. 1109 Sizth St. S.E. 

Ort, Prof. W. P., Ph.D. (Chicago) Univ. of Alabama, University, Ala. 

OvERMAN, J. R., Ph.D. (Michigan) Head of Dept., State Coll., Bowling Green, Ohio. 

Owens, Prof. F. W., Ph.D. (Chicago) Head of Dept., Pennsylvania State Coll., State 
College, Pa. 526 E. Foster Ave. 

Owens, HEten B. (Mrs. F. W.), Ph.D. (Cornell) 526 E. Foster Ave., State College, Pa. 

OxsHEER, Asso. Prof. Lexa, A.M. (Teachers Coll., Columbia) Stephen F. Austin Teachers 
Coll., Nacogdoches, Tex. 516 North St. 


Faseeh, Seen, C.E. (Cornell) Consulting Engr., New York, N. Y. 1950 Andrews 
ve., Bronz. 

Pace Makaaret C., A.M. (Brown) Bell Telephone Labs., New York, N. Y. 463 West St. 

oom 957. 
Pautmié, Prof. Anna H., Ph.B. (Cornell) Emeritus, Coll. for Women, Western Reserve 
Univ., Cleveland, Ohio. Ormond Beach, Fla. 
Parapiso, L. J. A.M. (Ohio State) Cornell Univ., Ithaca, N. Y., 129 Linden Ave. 
—, Prof. R. S., Ph.D. (Kentucky) Eastern Teachers Coll., Richmond, Ky. 213 Burnam 


ParkER, Prof. W. P., M.A. (Emory Univ.) Union Christian Coll., Pyengyang, Korea. 

PARKINSON, Asso. Prof. G. A., Ph.D. (Wisconsin) Univ. of Wisconsin, Extension Div., 
Milwaukee, Wis. 623 W. State St. 

Parson, S. F. Head of Dept., Northern Illinois State Teachers Coll., De Kalb, Ill. 305 
College Ave. 

PartripGE, E. A., Ph.D. (Pennsylvania) Science, West Phila. High School for Boys, 
Philadelphia, Pa. 48th and Walnut Sts. 

PassaNo, Asso. Prof. L. M., A.B. (Johns Hopkins) Mass. Inst. of Tech., Cambridge, Mass. 

Patten, Prof. W. E., C.E. ’ (Cornell) 401 Conklin Ave., Binghamton, N. Y. 

PaTTERSON, Asso. Prof. B. C., Ph.D. (Johns Hopkins) Hamilton Coll., Clinton, N. Y. 
College’ Hill. 

— oom N. A., Ph.D. (Johns Hopkins) Randolph-Macon Women’s Coll., Lynch- 

ur 
ra "Bess, M.S. (Chicago) Teacher, Girls’ High School, Atlanta, Ga. 1585 N. Decatur 


Pau.a, Sister Mary, M.S. (Notre Dame) Prof., Marygrove Coll., Detroit, Mich. 

PAULINUS, Brother, A.B. (Mt. St. Joseph) Instr., St. Xavier High School, Louisville, Ky. 

Paxton, Asso. Prof. E. K., A.M. (Columbia) Washington and Lee Univ., Lexington, Va. 

Paxton, Mary S., A.M. (Indiana) Teacher, South Side High School, Fort Wayne, Ind. 
125 E. Branning Ave. 

PaynE, C. K., M.B.A. (New York Univ.) Instr., Washington Square Coll., New York, 
N. Y. 100 Washington Sq. E. 

ro D., A.B. (Lebanon Valley) Head of Dept., Asheville School for Boys, Asheville, 


PrecxuHaM, Asso. Prof. ANNA B., A.M. (Denison) Denison Univ., Granville, Ohio. 

PEDERSEN, Asso. Prof. F. M., Se. D. (New York Univ.) Coll. of the City of New York, 
New York, N. Y. 520 W. ” 114th St. 

PrGraM, Prof. "ANNIE M., A.M. (Duke) Greensboro Coll., Greensboro, N. C. 

Peurson, Asso. Prof. E. W., A.M. (California) Univ. of Utah, Salt Lake City, Utah. 

PELLETIER, Prof. AntTHUR. Higher Alg., Ecole Poly., Montreal, Can. 8456 Drolet St. 

Pence, Sauuin, E., A.M. (Kentucky) Instr., Univ. of Kentucky, Lexington, Ky. 635 
Mazwelton Ct. 

Penn, 8. 8. 860 E. Rew St., New York, N. Y 


PENNELL, W. O., S. (Mass. Inst. of Tech.) ’ Chief Engr., So. Western Bell Tel. Co., St. 
Louis, < 400 ‘Oakwood Ave., Webster Groves, Mo. 

PERKINS, _ 2 » Fad. (Harvard) Instr., Dartmouth Coll., Hanover, N. H. 201 Hall- 
garten Ha 


Perkins, H. A., A.B. (Colby) Hampton Inst., Hampton, Va. 

Perkins, Prof. a R., A.M. (Tufts) Middlebury Coll., Middlebury, Vt. 6 Franklin St. 

Perry, Asst. Prof. Rura C., A.B. (Wellesley) Dean ‘of Women, Univ. of Chattanooga, 
Tenn. 

Peters, J. W., Ph.D. (Johns Hopkins) _Instr., Univ. of Illinois, Urbana, Ill. 360 Math. Bldg. 

PETERSON, J. K., A.M. (Harvard) 1915 Blakemore Ave., Nashville, Tenn. 

PETERSON, Prof. O. J., Ph.D. (Michigan) State Teachers Coll., Emporia, Kans. 1402 

Highland Pl. St. 


! 
N. U. 
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Peterson, T. 8., Ph.D. (Ohio State) Instr., Univ. of Michigan, Ann Arbor, Mich. 1513 8. 
University Ave. 

PreTTeRsEN, C. A., Ph.B. (Northwestern) Asst. Prin., Schurz High School, Chicago, IIl. 
3922 Lowell Ave. 

Pertit, Prof. H. P., Ph.D. (Illinois) Marquette Univ., Milwaukee, Wis. 1661 Bartlett Ave. 

PHALEN, Dean H. R., Ph.D. (Chicago) St. Stephen’s Coll., Annandale-on- Hudson, N. Y. 

Puiuips, Prof. A. W., A.M. (Chicago) State Teachers Coll., Emporia, Kans. 

Piaaaio, Prof. H. T. =. D.Se. (London) University Coll., Nottingh: am, England. 

PICKETT, JONATHAN. Realitos, Tex. 

Pierce, Prof. Jmssr, Ph.D. (Michigan) Heidelberg Univ., Tiffin, Ohio. 138 Greenfield St. 

Pierce, Prof. T. A., Ph.D. (California) Univ. of Nebraska, Lincoln, Nebr. 1811 Pepper Ave. 

Prerpont, Prof. James, Ph.D. (Vienna) Yale Univ., New Haven, Conn. 102 Avon St. 

Prerson, A. D., A.M. (Missouri) Jr. Coll., Kansas City, Mo. 7217 Summit St. 

PINCHERLE, Prof. Satvarorg, Sc.D. (Bologna) Univ. of Bologna, Bologna, Italy. Viale 
Panzacchi 8. 

Ping, WINNIFRED F., A.B. (Brown) Teacher, St. Margaret’s School, Waterbury, Conn. 

PinKEerTON, R. M., B.S. (Bradley Poly. Inst.) Grad. Fellow, Univ. of Virginia. 1110 
Westland Ave., Charlottesville, Va. 

een 4 Asst. Prof. Z. M., M.S. (Florida) Univ. of Florida, Gainesville, Fla. Dept. of 
Math. 

Puiant, Prof. L. C., — (Chicago) Michigan State Coll., East Lansing, Mich. 

PurmpTon, G. A., - L.D. (Rochester), L.H.D. (New York Univ.) Sr. member, Ginn & Co., 
New York, Y. 70 Fifth Ave. 

PLOENGEs, Prof. ‘i. W., A.M. (Michigan) Kansas Wesleyan Univ., Salina, Kans. 

PiyMAL®, Prof. R. B., A.M. (Mercer; Columbia) Bessie Tift Coll., Forsyth, Ga. 

Posanz, J. F., Ph.D. (California) Jr. Coll., Modesto, Calif. 309 Hackberry Ave. 

Pouan, L. R., A.B. (Milton Coll.) Instr., Alfred Univ., Alfred, N. Y. 

PouuarD, Asst. Prof. H. 8., M.S. (lowa) Miami Univ., Oxford Ohio. 

Poutock, Asst. Prof. Saunt, Ph.D. (California) State Teachers Coll., Terre Haute, Ind. 
2520 Deming St. 

Poot, H. ms A.M. (Minnesota). Address unknown. 


Pooter, L.G., Ph.D. (Columbia) Physics, Hunter Coll., New York, N.Y. 456 Riverside Dr. 
PorItTsky, Hae LEL, Ph.D. (Cornell) Teacher and Mathematician, Genl. Elec. Co., Schenec- 
tady, N. Y. 


Porter, Asso. Prof. C. S., A.M. (Clark) Amherst Coll., Amherst, Mass. Box 735. 

Porter, T. I., A.B. (Missouri) State Agric. Coll., Manhattan, Kans. 

Post, E. Lic; Ph.D. (Columbia) Teacher, High School, New York, N. Y. 625 W. 152 St. 

Pounp, Prof. V. E., Ph.D. (Toronto) Univ. of Buffalo, Buffalo, N. Y. 122 Berkshire Ave. 

PounpbER, Asso. Prof. I. R., Ph.D. (Chicago) Univ. of Toronto, Toronto, Ont., Can. 

PowELL, J. E., M.S. (Ohio State) Instr., Michigan State Coll., East Lansing, Mich. 

—— Inez D., A.M. (California) Teacher, High School, Berkeley, Calif. 2548 

envenue Ave. 

PRASAD, Prof. Ganesu, D.Se. (Allahabad), M.A. (Cambridge) Calcutta Univ., Calcutta, 
India. 2 2 Samavaya Mansions, Corporation St. ; 

Pretz, Pius 8., A.M. (St. John’s Univ.) St. Benedict’s Coll., Atchison, Kans. 

Price, G. B., A.M. (Harvard) Grad. Student and Instr., Harvard Univ., Cambridge, Mass. 
J-43, John Winthrop House. 

Pripg, Asst. Prof. H. H., Ph.D. (New York Univ.) New York Univ., New York, N. Y. 

PrigEsTER, Prof. G. C., Ph.D. (Michigan) Mech., Univ. of Minnesota, Minneapolis, Minn. 
Coll. of Eng. and Archit. 

PRUSLIN, JOHANNA I., B.S. (New York Univ.) Instr., Hunter Coll., New York, N. Y. 
13: 2-70 Ave., Flushing, L.I., 

Puan, G. T., Ph.D. (V anderbilt) He: id of Dept., Winthrop Coll., Rock Hill, 

PuGsLEY, hel Prof. D. W., M.S. (Michigan) Berea Coll., Berea, Ky. Boz 91, “college P.O. 

Punce1t, E. J., A.M. (Colorado) Grad. Student, Cornell U niv., ithac a, N. Y. 104 Overlook 


Purpie, Asst. Prof. K. 8., B.S. (Va. Milit. Inst.) Virginia Milit. Inst., Lexington, Va. 

Putnam, Asso. Prof. R. G., Ph.D. (Chicago) New York Univ., New York, N. Y. 115 River- 

PuTNAM, Prof. T. Ph.D. (Chicago) Prof. of Math. and Dean of Undergrads., Univ. of 
C alifornia, Calif. 

Rykgp, A. J., B.A. (Toronto) 1228 East 56th St., Chicago, Ill. 


QuaRLES, Louis, A.B. (Michigan) Lawyer, Milwaukee, Wis. Box 489, Route 6, Sta. C. 
QUERFELD, D. W., A.B. (James Millikin) Research Assoc., U, 8. Bureau of Standards, 
Washington, D. C. 1301-15th St. N.W, 
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Quie.eEy, Prof. Mary J., A.B. (Radcliffe) Teachers Coll. of the City of Boston. 332 Savin 
Hill Ave., Dorchester, Mass. 

Quitty, Patrick, C.E. (Cooper Union) Instr., Cooper Union, New York, N. Y. 601 W. 
163 St. 

Quinn, J. J., Ph.D. (Villanova) St. Mary’s Coll., St. Mary’s, Kans. 


ais - L., A.M. (Illinois) Instr., LaSalle-Peru-Oglesby Jr. Coll., LaSalle, Ill. 1047 

0. tet St. 

Rapo, Prof. Trnor, Ph.D. (Szeged) Ohio State Univ., Columbus, Ohio. 407 King Ave. 

VirarniA, Ph.D. (Bryn Mawr) North Carolina Coll. for Women, Greens- 
yoro, N. C. 

Rarrorp, T. E., A.M. (Michigan) Instr., Univ. of Michigan, Ann Arbor, Mich. 1618 
Shadford Rd. 

Rarnicu, Asso. Prof. G. Y., Master in Pure Math. (Kazan) Univ. of Michigan, Ann Arbor, 
Mich. 602 Oswego St. 

wae eg = D., A.B. (Colorado) Instr., Eng. Math., Univ. of Colorado, Boulder, Colo. 
P. O. Boz_178. 

RamaGgE, C. J., Ph.D. (Grove City) Lawyer, Saluda, 8S. C. 

Rambo, Asso. Prof. Susan M., Ph.D. (Michigan) Smith Coll., Northampton, Mass. 12 
Barrett Pl. 

RAMLER, rot O. J., Ph.D. (Catholic Univ.) Catholic Univ., Washington, D. C. 12 Girard 
St. N.E. 

Ramos, Dora, A.M. (Columbia) Prin., High School, San German, P. R. 

RAMSDELL, Prof. G. E., A.M. (Harvard) Bates Coll., Lewiston, Me. 40 Mountain Ave. 

RamseEy, Asso. Prof. Margaret, A.M. (Oregon) Albany Coll., Albany, Ore. 

RANDALL, Prof. A. W., A.M. (Colorado) State Indus. Coll., Prairie View, Tex. Box 63. 

Ranpoupu, J. F., A.M. (Michigan) Cornell Univ., Ithaca, N. Y. White Hall. 

RANKIN, A. W._ Elec. Lab., Elec. Service Supplies Co., Philadelphia, Pa. 4526 N. Mole St. 

RANKIN, Prof. J. M. Coll. of Idaho, Caldwell, Idaho. 1810 Ash St. 

RANKIN, Prof. W. W., Jr., A.M. (North Carolina) Duke Univ., Durham, N. C. 

Ransom, Prof. W. R., A.M. (Tufts; Harvard) Tufts Coll., Tufts College, Mass. 29 Sawyer 
Ave. 

Ranvum, Prof. Artuur, Ph.D. (Chicago) Cornell Univ. Ithaca, N. Y. 3 Central Ave. 

Rascue, Prof. W. H. Mechanism, Virginia Poly. Inst., Blacksburg, Va. 

RasEx, D. M., M.S. (Washington and Jefferson) Instr., Physics, Washington and Jefferson 
Coll., Washington, Pa. 

RAsSMUSEN, Rutu B., M.S. (Chicago) Instr., South Dakota State Coll., Brookings, S. D. 

Rasor, Prof. 8. E., M.S. (Chicago) Ohio State Univ., Columbus, Ohio. 1594 Neil Ave. 

Rau, Prof. A. G., Ph.D. (Lehigh) Moravian Coll., Bethlehem, Pa. 38 W. Market St. 

RaupENBUsSH, H. W., Jr., A.M. (Columbia) Instr., Columbia Univ., New York, N. Y. 
Hamilton Hall. 

Rawutins, Asso. Prof. C. H., Jr., Ph.D. (Johns Hopkins) Postgrad. School, U. S. Naval 
Acad., Annapolis, Md. 13 Franklin St. 

Raynor, Asst. Prof. G. E., Ph.D. (Princeton) Lehigh Univ., Bethlehem, Pa. 704 Fifth Ave. 

Rea, Asst. Prof. P. L., A.M. (Illinois) Marietta Coll., Marietta, Ohio. On leave 1931-32, 
Ohio State Univ., Columbus, Ohio. 

Reagan, Prof. C. A., A.M. (Kansas) Friends Univ., Wichita, Kans. 

Reaves, Prof. Carotine M., A.M. (Oklahoma) Coker Coll., Hartsville, 8S. C. 

Reaves, Prof. 8. W., Ph.D. (Chicago) Dean of Coll. of Arts and Sc., Univ. of Oklahoma, 
Norman, Okla. 527 Chautauqua Ave. 

es Prof. Hersert, Ph.D. (Peabody) East Carolina Teachers Coll., Greenville, 
N.C. 

RECHARD, Prof. O. H., Ph.D. (Wisconsin) Univ. of Wyoming, Laramie, Wyo. 601 S. 13th St. 

Recut, A. W., A.M. (Denver) Instr., Math. and Astr., Univ. of Denver, Denver, Colo. 
9385 E. Ellsworth Ave. 

ReEppDEN, Asso. Prof. J. E., M.S. (lowa State Coll.) John Tarleton Agric. Coll., Stephen- 
ville, Tex. Box 568. 

Reppick, Prof. H. W., Ph.D. (Columbia) Cooper Union, New York, N. Y. 

Reppirt, B. H., A.M. (Johns Hopkins) Columbia, La. 

Reece, Prof. R. H., A.M. (Colorado) New Mexico School of Mines, Socorro, N. Mex. 

Reep, Asso. Prof. F. W., Ph.D. (Virginia) Ohio Univ., Athens, Ohio. 

Reep, L. J., Ph.D. (Pennsylvania) School of Hygiene, Baltimore, Md. 615 N. Wolfe St. 

Rren, Asst. Prof. C. G., M.S.E. (Michigan) Civil Eng., Gettysburg Coll., Gettysburg, Pa. 
25 Chambersburg St. 

Ress, Asso. Prof. C. J., A.M. (Chicago) Univ. of Delaware, Newark, Del. 

Russ, Asso. Prof. E. L., C.E. (Kentucky), A.M. (Chicago) Univ. of Kentucky, Lexington, 
Ky. 200 University Ave. 
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Rees, Mirna S., Ph.D. cieenge) Instr., Hunter Coll., New York, N. Y. 2292 Loring Pl. 

Ress, P. K., A.M. (Texas) rad. Student, Rice Inst., Houston, Tex. 1719 Brun St. 

Ress, W. A., A.M. (Texas) _Instr., Jr. Coll., Houston, Tex. 1719 Brun St. 

Reeve, Prof. W. D., Ph.D. (Minnesota) Teachers Coll., Columbia Univ., New York, N. Y. 

Rep, Prof. L. W., Ph.D. (Géttingen) Haverford Coll., Haverford, Pa. 

Rerp, W. T., Ph.D. (Texas) Instr., Univ. of Chicago, Chicago, Ill. Box 37, Eckhart Hall. 

REILLY, Prof. J. F., Ph.D. (Iowa) Univ. of Iowa, lowa City, lowa. Room 212, Physics Bldg. 

meee > Prof. B. P., Ph.D. (Illinois) School of Eng., Southern Methodist Univ., Dallas, 
x 


ex. 

Rersina, J. A. Teacher, Central High School and Indiana Univ. Extension, Ft. Wayne, Ind. 
2527 S. Harrison St. 

Remick, Prof. B. L., Ph.M. (Cornell Coll.) State Agric. Coll., Manhattan, Kans. 

ey Soe M., M.S. (Illinois) Registrar, Blackburn Coll., Carlinville, Ill. 324 N. 
Oak St. 

Reyno.ps, Prof. C. N., Ph.D. (Harvard) West Virginia Univ., Morgantown, W. Va. 

ane Se J. B., Ph.D. (Moravian) Mech., Lehigh Univ., Bethlehem, Pa. 732 W. 
Broad St. 

Reyno.tps, Lena E., A.M. (California) Head of Dept., Jr. Coll., Fullerton, Calif. 

Reynotps, W. F., A.B. (Johns Hopkins) Sr. Mathematician, U. S. Coast and Geodetic 
Survey, Washington, D. C. 848 W. 37th St., Baltimore, Md. 

Ruopss, C. E., A.B. (Cornell) Instr., Univ. of Cincinnati, Cincinnati, Ohio. 

Ruopgs, Prof. M. C., Ph.D. (Peabody) Head of Dept., Univ. of Mississippi, University, 
Miss. Box 422. 

Ricg, Prof. Harris, A.M. (Harvard) Worcester Poly. Inst., Worcester, Mass. 

Rice, J. M., E.E. (Lehigh) Exec. Engr., Curtiss Aeroplane and Motor Co., Buffalo, N. Y. 
279 Colvin Ave. 

Rice, Asso. Prof. J. N., Ph.D. (Catholic Univ.) Catholic Univ., Washington, D. C. 3326 
Thirteenth St. N.E. 

Ricsg, Asst. Prof. L. H., A.B. (Syracuse) Mass. Inst. of Tech., Cambridge, Mass. 

Ricuarps, W. A., A.M. (Chicago) Teacher, Morton Jr. Coll., Cicero, Ill. 3305 Ridgeland 
Ave., Berwyn, Ill. 

eeeere, Prof. A. V., M.A. (Cambridge) Bishops Coll., Lennoxville, Quebec, P. Q., 

an. 

Ricuarpson, Prof. C. H., Ph.D. (Michigan) Bucknell Univ., Lewisburg, Pa. 

RicHarpson, Dean R. G. D., Ph.D. (Yale) Grad. School, Brown Univ., Providence, R. I. 

Ricuert, Prof. D. H., A.M. (Colorado) Bethel Coll., Newton, Kans. 

Ricueson, Asst. Prof. A. W., Ph.D. (Johns Hopkins) Univ. of Maryland, College Park, 
Md. 306 E. 32nd St., Baltimore, Md. 

Ricumonp, Susan V., A.B. (Randolph-Macon Woman’s Coll.) Teacher, Western High 
School, Washington, D. C. 2126 Connecticut Ave. N. W. 

RicHTMEYER, Asst. Prof. C.C., A.M. (Peabody) State Teachers Coll., Mt. Pleasant, Mich. 

Ricxarp, Asst. Prof. Horrenss, A.M. (Ohio State) Ohio State Univ., Columbus, Ohio. 79 
Beechwold Rd. 

Riper, Asso. Prof. P. R., Ph.D. (Yale) Washington Univ., St. Louis, Mo. ' 

Rigs, H. F., A.B. (Michigan) Asst. Actuary, ansnte Life Ins. Co., Davenport, Iowa. 
2529 Middle Rd. 

RiesBeck, Laura, B.S. in Educ. (Ohio Univ.) Teacher, High School, Zanesville, Ohio. 
1001 Greenwood Ave. 

Ruierz, Prof. H. L., Ph.D. (Cornell) Univ. of Iowa, Iowa City, Iowa. 

Riaas, Prof. N. C., M.S. (Harvard) Mech., Carnegie Inst. of Tech., Pittsburgh, Pa. 

Ristey, W. J., A.M. (Illinois) Plaza Hotel, Denver, Colo. 

eee ~ a Prof. W. C., Ph.D. (Minnesota) Northern Arizona Teachers Coll., Flagstaff, 

r1Z. 

Rirer, H. E., M.A. (Manitoba) Math. Master, Provincial Normal School, Winnipeg, Man., 
Can. 909 Strathcona St. 

Rirt, Prof. J. F., Ph.D. (Columbia) Columbia Univ., New York, N. Y. Dept. of Math. 

Ross, D. L., A.M. (Pittsburgh) Grad. Asst., Univ. of Pittsburgh. 403 Federal St., Butler, 


Pa. 
Sane es A.M. (Michigan) Teacher, Math. and Physics, Jr. Coll., Taft, Calif. 727 San 
ymidio St. 
RoBBINs, fave V., Ph.M. (Chicago) Teacher, State Teachers Coll., Mankato, Minn. 
418 S. 4th St. 
Rossins, Asst. Prof.C. K., A.M. (Harvard) Purdue Univ., W. LaFayette, Ind. 418 Vine St. 
Roserts, Prof. B. D., A.M. (Indiana) Parsons Coll., Fairfield, lowa. 409 W. Carpenter St. 
Roserts, H. M., B.M.E. (Minnesota) Efficiency Engr., Sears, Roebuck & Co., Minne- 
apolis, Minn. 3225 2nd Ave S. 
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Roserts, Asst. Prof. J. H., Ph.D. (Texas) Duke Univ., Durham, N. C. Boz 4708. 

Roserts, Prof. Marra M., B.L. (lowa State Coll.) Prof. of Math. and Dean, Iowa State 
Coll., Ames, Iowa. 

Roserts, WALTER, B.S. (Pennsylvania) Head of Dept., W. Philadelphia High School, 
Philadelphia, Pa. 3419 N. 22nd St. 

RoBERTSON, Frep, A.M. (Indiana)  Instr., Iowa State Coll., Ames, Iowa. Dept of Math. 

Rosinson, Asst. Prof. A. J.. M.S. (Emory) Alabama Poly. Inst., Auburn, Ala. 

Rosinson, G. Epna, A.M. (Missouri) 1507 Windsor St., Columbia, Mo. 

a oo H. A., Ph.D. (Johns Hopkins) Agnes Scott Coll., Decatur, Ga. 123 
Jollege Pl. 

Rosinson, L. V., Ph.D. (Harvard) Astronomer, Harvard Coll. Observ., Cambridge, Mass. 

Rosinson, Rosin, Ph.D. (Harvard) Instr., Dartmouth Coll., Hanover, N. H. 21 Prospect 
St 


Roman Fees Eaton (Mrs. W. F.) Registrar and Head of Dept., Mars Hill Coll., Mars 

ill, N. C. 

Rosison, G. M., Ph.D. (Cornell) Faculty Club, Durham, N. C. 

RopaeErs, Dean T. G., A.M. (Wisconsin) New Mexico Normal Univ., Las Vegas, N. Mex. 
1018 Fourth St. 

Rorssr, H. M., M.S. (George Washington) Engr., Physicist, U. S. Bureau of Standards, 
Chicago, Ill. 5800 W. 69th St., Clearing Sta. 

Rorver, Prof. W. H., Ph.D. (Harvard) Pure Math., Washington Univ., St. Louis, Mo. 

—— Dean J. C., A.M. (Columbia) Dean and Prof. of Math., Piedmont Coll., Demorest, 


a. 

Rogers, H. P., A.M. (Illinois) Asst., Univ. of Illinois. 616 E. Daniel St., Champaign, Ill. 

Roman, Asst. Prof. Irwin, Ph.D. (Chicago) Math. and Physics, Michigan Coll. of Mining 
and Tech., Houghton, Mich. Hubbell Hall. 

Roop, Marion B., M.S. (Michigan) 1014 Church St., Ann Arbor, Mich. 

Roos, C. F., Ph.D. (Rice) Permanent Secy., Amer. Assn. for the Adv. of Se., Washington, 
D. C. Smithsonian Inst. Bldg. 

Root, Prof. R. E., Ph.D. (Chicago) U.S. Naval Acad., Annapolis, Md. 7 Franklin St. 

aoe Y. K., M.S. (New York Univ.) Math. and Physics, Findlay Coll., Findlay, 


io. 

Rosesruai, Prof. T. R., M.A. (Toronto) Elec. Eng., Univ. of Toronto, Toronto, Ont., Can. 
92 Walmer Rd. 

RosEnBACH, Asso. Prof. J. B., M.S. (Illinois) Carnegie Inst. of Tech., Pittsburgh, Pa. 2526 
Beechwood Blvd. 

RosENBAUM, JOSEPH, Ph.D. (Cornell) Instr., The Milford School, Milford, Conn. 

RosENGARTEN, Prof. Grorare, Ph.D. (Pennsylvania) W. Phila. High School for Boys, 
Philadelphia, Pa. 1105 Edgewood Rd., Upper Darby, Pa. 

Rossxopr, M. F., A.M. (Minnesota) Instr., Brown Univ., Providence, R. I. 63 Charles 
Field St. 

Rors, L. J. Practicing Attorney, Denver, Colo. 260 S. Broadway. 

Rot, Asst. Prof. W. E., Ph.D. (Wisconsin) Univ. of Wisconsin, Extension Div., Mil- 
waukee, Wis. 2103 Wisconsin Ave. 

RoTHERMEL, FLtoreNcgE. Teacher, W. Phila. High School, Philadelphia, Pa. 320 S. 42nd St. 

Rorurock, Dean D. A., Ph.D. (Leipzig) Indiana Univ., Bloomington, Ind. 1000 Atwater 


Ave. 

Routron, J. A. Research Engr., Atlantic Refining Co., Philadelphia, Pa. LeRoy Court Apis., 
60th St. and Warrington Ave. 

Rovssg, Asst. Prof. L. J., Ph.D. (Michigan) Univ. of Michigan, Ann Arbor, Mich. 

Rowe, Prof. C. H., M.A. (Dublin) Univ. of Dublin, Dublin, Ireland. 38 Trinity 
College. 

Rowe, Pres. J. E., Ph.D. (Johns Hopkins) Clarkson Coll. of Tech., Potsdam, N. Y. 

Row .anp, Prof. S. A. Ohio Wesleyan Univ., Delaware, Ohio. 49 Oak Hill Ave. 

RuprerMAN, H. D. Student, Coll. of the City of New York. 718 Ave. P, Brooklyn, N. Y. 

Rumney, Eruet A., M.S. (Chicago) 309 N. Main St., Sandwich, Ill. 

Rumsey, Mary B., A.M. (Illinois) Asst., Univ. of Illinois, Urbana, Ill. Univ. Sta. 

Runpstrom, Prof. Innz, Fil. Kand. (Uppsala, Sweden) Gustavus Adolphus Coll., St. 
Peter, Minn. 

Runag, Asst. Prof. LuLu L., A.M. (Wisconsin) Univ. of Nebraska, Lincoln, Nebr. 

Runnina, Prof; T. R., Ph.D. (Wisconsin) Univ. of Michigan, Ann Arbor, Mich. 1019 
Michigan Ave. 

Rupp, Asso. Prof. C; A., Ph.D. (Chicago) Pennsylvania State Coll., State College, Pa. 

Rusk, Prof. W. J., M.A. (Toronto) Math. and Astr., Grinnell Coll., Grinnell, lowa. 1415 
Park St. 

A.M. (Chicago) Williamsburg, Va. 


_ 
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Russe tt, Prof. W. P., A.M. (Cumberland) Pomona Coll., Claremont, Calif. 

Rutiepas, Asso. Prof. GzorGe, Ph.D. (Illinois) Mass. Inst. of Tech., Cambridge, Mass. 
29 Bellevue Rd., Belmont, Mass. 

Ryan, Marcaret M., A.M. (Syracuse) Grad. Asst., Syracuse Univ., Syracuse, N. Y. 415 
Bryant Ave. 


Sasrn, Mary S., A.M. (Denver) 730 Emerson St., Denver, Colo. 

SarrorD, Prof. F. H., Ph.D. (Harvard) Univ. of Pennsylvania, Philadelphia, Pa. College 
Hall. 

Sacen, G. O., A.M. (California) Instr., Kern Co. Jr. Coll., Bakersfield, Calif. 

Asst. Prof. E. A., Ph.D. (Mass. Inst. of Tech.) Carnegie Inst. of Tech., Pittsburgh, Pa. 

SaLas-Epwarps, Prof. Ramon. Dynamics, Univ. of Chile, Santiago, Chile. Delicias 1876. 

SaLkover, Asst. Prof. Meyer, Ph.D. (Yale) Univ. of Cincinnati, Cincinnati, Ohio. 3467 
Ruther St. 

Satvosa, Prof. L. R., Ph.D. (Michigan) Forest Eng., Univ. of the Philippines, Manila, 


Sancnez-D1raz, Asst. Prof. Raragt, B.S. (Porto Rico) Coll. of A. and M., Univ. of Porto 
Rico, Mayaguez, P. R. P. O. Box 231. 

Sanp_ers, Prof. 8. T., M.S. (Chicago) La. State Univ., Baton Rouge, La. 714 Mills Ave. 

SANFoRD, Asst. Prof. Vera, Ph.D. (Columbia) School of Education, Western Reserve Univ. 
Cleveland Ohio. . 

Saunpers, Faitru, A.M. (Missouri) Maysville, DeKalb Co., Mo. 

SauREL, Prof. Pau, Se.D. (Bordeaux, France) Coll. of the City of New York, New York, 

Sauts&, Asst. Prof. Grorar, A.M. (Brown) Cleveland Coll., Cleveland, Ohio. 3528 Ingle- 
side Rd., Shaker Hts. 

Savary, C. M., C.E. Chief of Geodesy and Cartography, Dept. of Lands and Forests, 
Quebec, P. Q., Can. 586 St. Foye Rd. 

Scammon, Prof. R. E., Ph.D. (Harvard) Anatomy, Univ. of Minnesota, Minneapolis, 
Minn. Inst. of Anatomy, Univ. of Minn. 

Scarporovuau, Asst. Prof. J. B., Ph.D. (Johns Hopkins) U.S. Naval Acad., Annapolis, Md. 
P. O. Boz $82. 

Scarporouey, Prof. J. H., Ph.D. (Vanderbilt) State Teachers Coll., Warrensburg, Mo. 
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Touar, Prof. M. B., A.M. (Kentucky) Head of Dept., Fenn M oll., Cleveland, Ohio. 

pETOLEDO, Prof. L. O. Univ. of Madrid, Madrid, Spain. J "elasques : 28-3°, Facultad de 
Ciencias. 

Tooprs, Prof. H. A., Ph.D. (Columbia) Psych., Ohio State Univ., Columbus, Ohio. 

TORRANCE, C, U., A.M. (Cornell) _Instr., Cornell Univ., Ithaca, N. Y. Dept. of Math. 

Torrey, Asst. Prof. Martan M., Ph.D. (Cornell) Goucher Coll., Baltimore, Md. On leave 
1931-32, 238 Williams St., Providence, R. I. 

Tovuton, Prof. F. C., Ph.D. (Columbia) Vice-Pres. and Dir. of Educational Program, 
Univ. of Southern C: alifornia, Los Angeles, Calif. 

TowNSEND, Prof. E. J., Ph.D. (Géttingen) Emeritus, Univ. of I!linois, Urbana, Ill. 510 
John St. 

Tracey, Asso. Prof. J. I., Ph.D. (Johns Hopkins) Yale Univ., New Haven, Conn. 84 
McKinley Ave. 

Tracy, Saran E., B.L. (Swarthmore) Teacher, John Burroughs School, Clayton, Mo. 
7918 Kingsbury Blvd., St. Louis, Mo. 

TREMBLAY, Prof. ALtHf&oD, Higher Math., Laval Univ., Quebee, Can. 472 St. Francois St. 

Trevor, Prof. J. E., Ph.D. (Leipzig) Thermodynamics, Cornell Univ., Ithaca, N. Y. 

Tripp, Prof. M. O., Ph.D. (Columbia) Wittenberg Coll., Springfield, Ohio. 

Tucker, B. A., A.B. (Mississippi) Southeastern La. Coll., Hammond, La. Box 726. 

Turner, Prof. A. B., Ph.D. (Pennsylvania) Coll. of the City of New York, New York, 
N. Y. 245 N. Mountain Ave., Montclair, N. J. 

TurRNeER, Prof. Birp M., Ph.D. (Bryn Mawr) West Virginia Univ., Morgantown, W. Va. 
107 High St. 

Turner, Asso. Prof. J. 8., Ph.D. (Chicago) Iowa State Coll., Ames, lowa. 2514 Knapp St. 

Tyter, A. C., A.B. (Princeton) Headmaster, Providence Country Day S School, East 
Providence, R. I. Box 106. 

Tyuer, H. W., Ph.D. (Erlangen) Consultant, Liby. of Congress; Genl. Secy., Amer. Asso. 
of Univ. Professors, Washington, D. C. 26 Jackson Pl. 

Ty er, Asst. Prof. Joon. U.S. Naval Acad., Annapolis, Md. 3 Southgate Ave. 


JHLER, Asso. Prof. H. S., Ph.D. (Johns Hopkins) Physics, Yale Univ., New Haven, Conn. 
108 Thornton St., Hamden, Conn. 

JuricuH, F, E., A.M. (Harvard) Instr., Union Coll., Schenectady, N. Y. 37 Ray St. 

JNDERHILL, Asso. Prof. A. L., Ph.D. (Chicago) Univ. of Minnesota, Minneapolis, Minn. 

JINDERWOOD, P. H. Ball High School, Galveston, Tex. 2527 Ave. I. 

JINDERWOOD, Asso. Prof. R. 8., Ph.D. (Chicago) Texas Tech. Coll., Lubbock, Tex. 

INSELD, G. P., A.M. (Colorado) Physics, W. Side High School, Salt Lake City, Utah. 
1359 Glenmore St. 

Jeton, Prof. C. B., A.M. (Columbia) Teachers Coll., Columbia Univ., New York, N. Y. 

Urner, 8. E., Ph.D. (Harvard) Instr., Jr. Coll., Los Angeles, Calif. 2129 Holly Dr. 


Van ARNAM, R. N., M.S. (Cornell) Asst., Math. and Astr., Lehigh Univ., Bethlehem, Pa. 
418 N. New St. 

Van Buskirk, Prof. H. C., Ph.B. (Cornell) California Inst. of Tech., Pasadena, Calif. 
3890 S. Holliston Ave. 

Van Deusen, Dorortuy H., B.S. in Eng. (Michigan) Teacher, High School, Battle Creek, 

Mich. 261 Manchester St. 
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VANDIVER, Asso. Prof. H.S. Univ. of Texas, Austin, Tex. 

VAN FLEET, G. S., A.-M. (Michigan) Asst. Actuary, American Natl. Life Ins. Co., Gal- 
veston, Tex. 

VANHEE, Louis, D.D., Jesuit Father. 11 Rue des Récollets, Louvain, Belgiu 

VAN Horne, R.N., Ph.B. (Morningside) Morningside Coll., Sioux City, el 1501 Sioux 
Trail. 

Van OrstrRAND, C. E., M.S. (Michigan) Geophysicist, U. S. Geol. Survey, Washington, 
D. C. 1667 31st St., N.W. 

Van VEuzeER, Prof. C. A., Ph.D. (Hillsdale) Carthage Coll., Carthage, Ill. 903 Buchanan St. 

Van Vuieck, Prof. E. B., ’ Ph.D. (Gottingen) Emeritus, Univ. of Wi isconsin, Madison, Wis. 
519 N. Pinckney St. 

Vass, J. I., A.M. (Northwestern) Instr., Univ. of Wisconsin, Extension Div., Milwaukee, 
Wis. 623 W. State St. 

Veatcu, Asst. Prof. R. W., A.M. (Northwestern) Univ. of Tulsa, Tulsa, Okla. 

VEBLEN, Prof. Oswap, Ph.D. (Chicago) Princeton Univ., Princeton, N. J. 

VeppER, Prof. J. N., A.M. Union Coll., Schenectady, N. y. 

Veuse, Asst. Prof. C. H., M.S. (Brown) West Virginia Univ., Morgantown, W. Va. 

Virts, R. O., A.M. (Indiana) Teacher, High School, Ft. Wayne, Ind. 4746 Stratford Rd. 

VIVIAN, ROXANA H., Ph.D. (Pennsylvania) 66 Milton Rd., Rye, N. Y. 


Wacner, Asso. Prof. ©. C., Ph.D. (Michigan) Pennsylvania State Coll., State College, Pa. 
122 S. Atherton St. 

Waener, E. H., A.M. Bowers 1709 Jackson Ave., Ann Arbor, Mich. 

WAGNER, Prof. P. s., D. (Johns Hopkins) Lebanon Valley Coll., Annville, Pa. 

Wau.tin, Prof. G. E., Ph, D. (Yale) Univ. of Missouri, Columbia, Mo. 1401 Anthony St. 

WALDEN, Prof. E. E, A.M. (Colorado) Lambuth Coll., Jackson, Tenn. 

WALDER, %., A.M. (Nebraska) Instr., South Dakota Coll., Brookings, Ss. D 

bata ng Asso. Prof. Evetyn, Ph.D. (Columbia) Hunter Coll., New York, N. Y. 695 Park 
Ave. 

Waker, Asst. Prof. HELEN M., Ph.D. (Columbia) Educ. Statistics, Teachers Coll., 
Columbia Univ., New York, N. Y. 

WALKER, L. C., A.M. (Stanford) Ceresco, Nebr. 

ve R. J., B.S. (Carnegie Inst. of Tech.) Grad. Student, Princeton Univ., Princeton, 


Watts, W. J., A.M. (Columbian Univ.), LL.B. (George Washington) Head of Dept., 
High — Washington, D. C. Central High School. 

Watsu, C. M., A.B. (Harvard) Bellport, L. I., N. Y. 

Wars, Asso. Prof. J. L., Ph.D. (Harvard) Harvard Univ., Cambridge, Mass. 547 Widener 
“aby. 

WatTer, Artuur, A.M. (Stanford) City Supt. of Schools, Salinas, Calif. 

ice is. R. M., A.M. (Columbia) Instr., New Jersey Coll. for Women, New Brunswick, 


Watters, E. L., B.S. (Washington and Jefferson) Grad. Asst., Syracuse Univ., Syracuse, 
N. Y. 208 Westminster Ave. 

Watton, Asst. Prof. T. O., M.S. (Chicago) Kalamazoo Coll., Kalamazoo, Mich. 

Wattz, Asst. Prof. A. K., Ph.D. (Cornell) Clarkson Coll., Potsdam, N. Y. 52 Bay St. 

Wapp.e, Prof. A. R., A.M. (California) Southwestern Univ., Georgetown, Tex. 

Warp, Eruet Ruru, A.M. (North Carolina) Instr., Math. and Chem., State Coll. for 
Women, Columbus, Miss. Box 1546, College Sta. 

7. Prof. L. E., Ph.D. (Harvard) Univ. of Iowa, Iowa City, Iowa. 120 Physics 

q. 

Warp, Asst. Prof. Moracan, Ph.D. (Calif. Inst. of Tech.) California Inst. of Tech., Pasa- 
dena, 

WarRNER, I. N., B.S. (Chicago) State Teachers Coll., Platteville, Wis. 

W a ro Prof. E. C., B.S. (Mass. Inst. of Tech.) Colby Coll., Waterville, Me. 28 

Tinter St. 
WarREN, Prof. L. A. H., Ph.D. (Chicago) Univ. of Manitoba, Winnipeg, Man., Can. 
Toes, A.C., Grad. (U.S. Milit. Acad.) Actuary, Berkshire Life Ins. Co., Pittsfield, 
ass. 

Sale Prof. C. W., A.M. (Harvard) Univ. of Rochester, Rochester, N. Y. 287 Dart- 
mouth St. 

Watkins, Emity H., A.M. (Teachers Coll., Columbia) Instr., North Carolina Coll. for 
Women, Greensboro, N. C. 

Wart, Asst. Prof. Marrua W., A.M. (Columbia) Wheaton Coll., Norton, Mass. 2144 
Broad St., Providence, R. I. 
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Warts, C. B., A.B. (Indiana) Astronomer, U. S. Naval Observ., Washington, D. C. 
Wear, Prof. , E., Ph.D. (Johns Hopkins) California Inst. of Tech., Pasadena, Calif. 
68 S. Grand Oaks Ave. 
— Prof. J. H., Ph.D. (Pennsylvania) Ohio State Univ., Columbus, Ohio. Hilliard, 
hio 
Weaver, Prof. Warren, Ph.D. (Wisconsin) Univ. of Wisconsin, Madison, Wis. 1852 
Summit Ave 
WEBBER, Prof. W. P., Ph.D. (Cincinnati) Louisiana State Univ., Baton Rouge, La. 
Var + A.M. (Georgia) Dean and Prof. of Math., Lander Coll., Greenwood, S. C. 
Ox 
WesstTER, Asso. Prof. Louisa M., M.S. (New York Univ.) Hunter Coll., New York, N. Y. 
Wecaster, A. L., A.M. (Columbia) Instr., Univ. Extension, Columbia Univ., New York, 
. Y. Apt. No. 712, 27 W. 72nd St. 
WEDDERBURN, Prof. J. H. M., D.Sc. (Edinburgh) Princeton Univ., Princeton, N. J. Box 53. 
WerpA, Asso. Prof. F. M., Ph.D. (Iowa) George Washington Univ., Washington, D. C. 
Weimar, F. G., M.S. (West Virginia) West Virginia Univ. ., Morgantown, W. 
Va. 42 Heiskell St., Edgwood, Wheeling, W 
WEINBERG, Prof. E. F., C.E. (Manhattan) Rollins Coll., Winter Park, Fla. P. O. Box 952, 
Winter Park, Fla. 
WEINBERGER, M.S., A.B. (Iowa) Univ. of Michigan, Ann Arbor, Mich. 1024 Church St. 
—e CLEMENT, A.M. (Pennsylvania) Instr., Univ. of Pennsylvania, Philadelphia, 
‘a 
WEISNER, Asst. Prof. Louis, Ph.D. (Columbia) Hunter Coll., New York, N. Y. 
Weiss, Asst. Prof. Marie J., Ph.D. (Stanford) Newcomb Coll., New Orleans, La. 
WeLKowIrTz, Samvuet, B.S. (C.C C.N.Y.) Chm. Dept. of Math., F. K. Lane High School, 
Brooklyn, N. Y. 439 Linden Blud. 
WELLING, W. C., A.B. (Yale) Dir., Bureau of Vital Stat., State Dept. of Health, Hartford, 
Conn. Drawer K. Sta. A 
WELLS, Asst. Prof. E. D., 4M. (Minnesota) Univ. of Pittsburgh, Erie Center, Erie, Pa. 
1008 Weschler Ave. 
WELLS, F. A., B.S. (Virginia) Instr., Univ. of Virginia, Charlottesville, Va. 414 Park St. 
WE LLs, Prof. Mary Evetyn, Ph.D. (Chicago) Vassar Coll., Poughkeepsie, N. Y. 
WELLS, Prof. R. A., A.M. (Michigan) Park Coll., Parkville, Mo. 
—_ Asst. Prof. V. H., Ph.D. (Michigan) Williams Coll., Williamstown, Mass. 3 Chapin 
t. 
WELTON, P. L., A.M. (Michigan) 209 N. Ingalls St., Ann Arbor, Mich. 
WERNICKE, Pavt, Ph.D. (Géttingen) Patent Examiner, U. S. Patent Office, Washington, 
B.C. $600 8. Dakota Ave. N.E. 
WEscoTtT, E., B.S. (Northwestern) Instr., Northwestern Univ., Evanston, Ill. 126 
Callan 
West, Mrs. Grace R., A.M. (Texas) Teacher, Central High School, Tulsa, Okla. 303 Mary 
Brockman A pits. 
West, Prof. H. A., A.B. (Tennessee) Marion Coll., Marion, Ind. 415 W. 38th St. 
West, Asst. Prof. J. M., A.M. (Hamilton) Pennsylvania State Coll., State College, Pa. 
10 Liberal Arts. 
WEstTER, Prof. C. W. State Teachers Coll., Cedar Falls, lowa. 823 W. 6th St. 
WestTFAL., Prof. W. D. A., Ph.D. (Gottingen) Univ. of Missouri, Columbia, Mo. 11 S. 
Glenwood Ave. 
WEXLER, CHARLES, Ph.D. (Harvard) Head of Dept., State Teachers Coll., Tempe, Ariz. 
1032 Van Ness Ave. 
Wuatey, Mary Rurs, A.B. (Smith) Dale, N. Y. 
vor, A. H., A.M. (Clark) Teacher, North High School, Worcester, Mass. 16 Bellevue 
t 
WHEELER, Prof. ANNA Petit, Ph.D. (Chicago) Bryn Mawr Coll., Bryn Mawr, Pa. 109 
Broadmead, Princeton, N. 
WHEELER, Asso. Prof. CHarues H. III, B.S. (Washington and Jefferson) Univ. of Rich- 
mond, Richmond, Va. On leave 1931- 32, Johns Hopkins Univ., Baltimore, Md. 
WHEELER, Asst. Prof. d. b., ABs. (Kansas) Univ. of Kansas, Lawrence, Kans. 1024 
Alabama St. 
Wuitt, Prof. A. E., M.S. (Purdue) State Agric. Coll., Manhattan, Kans. 
Wuirs, Prof. C. E., A.M. (Indiana) Muskingum Coll., New Concord, Ohio. 
Wuite, Dean E. W., A.M. (Columbia) Head of Dept., Carson and Newman Coll., Jeffer- 
son City, Tenn. 
Waite, Asso. Prof. Marion B., Ph.D. (Chicago) Carleton Coll., Northfield, Minn. 
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Wuitep, Wiis, M.E. (Ames) Advisory Bridge Engr., State Dept. of Highways, Harris- 
burg, Pa. 26 S. 3rd St. 

Wuitrorp, A. E., A.M. (Wisconsin) Lecturer in Math., Univ. of Wisconsin, Madison, Wis. 
101 N. Mills St. 

Wuitrorp, Asst. Prof. D. E., A.M. (Brown) Poly. Inst. of Brooklyn, Brooklyn, N. Y. 
85-99 Livingston St. 

Wuitrorp, Asso. Prof. E. E., Ph.D. (Columbia) Coll. of the City of New York, New York, 
N. Y. 534 W. 110th St. 

Wuitine, Maset G., A.M. (Oberlin) Registrar and Teacher, Jr. Coll., Santa Ana, Calif. 
506 E. Chestnut Ave. 

WuitMan, Asso. Prof. E. A., A.M. (Pittsburgh) Carnegie Inst. of Tech., Pittsburgh, Pa. 
521 Locust St., Edgewood. 

Wuitney, ANNA M., A.M. (Columbia) Teacher, High School, Yakima, Wash. 203 S. 8th 


Ave. 
Wnrirtney, C.8., A.M. (Oklahoma) Head of Dept., Jr. Coll., Miami, Okla. 
wae Dee J. A., A.M. (Southwestern) Ohio Northern Univ., Ada, Ohio. 219 W. High- 
and Ave. 
WuitTEMoRE, Asso. Prof. J. K., A.M. (Harvard) Yale Univ., New Haven, Conn. 45 Lincoln 
St. 
Wuysurn, G. T., Ph.D. (Texas) Assoc., Johns Hopkins Univ., Baltimore, Md. 
Wuysurn, Asso. Prof. W. M., Ph.D. (Texas) Univ. of Cz alifornia at Los Angeles, Los 
Angeles, Calif. 
Wise, Prof. W. M., A.M. (Indiana) Intermountain Union Coll., Helena, Mont. 1735 
Winne Ave., Lenox Add. 
Wic . _* F., B.S. in E.E. (A. and M. Coll. of Texas) 10 Sheridan Sq., Apt. 9E, New York, 
WIDDE R, Asst. Prof. D. V., Ph.D. (Harvard) Harvard Univ., Cambridge, Mass; Widener 
672 
WIELEITNE R, Hernricu, Ph.D. (Munich) Dir., Neues Realgymnasium, Munich, Germany. 
Miillerstr. 5, SO 2, Munich l. 
WIG Prof. EVELYN P., A.M. (Brown) Randolph-Macon Woman’s Coll., Lynch- 
burg, 
Witsor, Asst. Prof. W. E., M.S. (Maine) Univ. of New Hampshire, Durham, N. H. 
WIiLczEwskI, Rev. Jose PH, A.M. (St. Louis Univ.) St. Louis Univ., St. Louis, Mo. 
WILDER, Asst. Prof. C. E., Ph.D. (Harvard) Dartmouth Coll., Hanover, N. H. 
WILper, G. F. John A dams High School, New York, N. Y. Rockaway Blvd. and 101 St., 
Queens. 
Wixtper, Marian A., A.M. (Minnesota) Asst., Univ. of Minnesota, Minneapolis, Minn. 
38320 Second Ave. S. 
——— Soe Prof. R. L., Ph.D. (Texas) Univ. of Michigan, Ann Arbor, Mich. 1209 
2ackard St. 
WivLperRMuTH, Asso. Prof. R. B., A.M. (Ohio State) Capital Univ., Columbus, Ohio. 
Witey, Asso. Prof. Etuen E., A.B. (St. Lawrence) Middlebury Coll., Middlebury, Vt. 
120 Main St. 
Witey, Prof. F. B., Ph.D. (Chicago) Denison Univ., Granville, Ohio. 
Wivxins, Asst. Prof. P. D., M.S. (Case) Bates Coll., Lewiston, Me. 
Wiuuert, Prof. H. C., A.M. (So. Calif.) Univ. of Southern California, Los Angeles, Calif. 
WILLEY, —* p, A.M. (Mills Coll.) 1810 Alabama St., Lawrence, Kans. 
Prof. A. R., Ph.D. (California) Univ. of California, Berkeley, Calif. 454 
teeter a 
WituiaMs, Prof. F. B., Ph.D. (Clark) Clark Univ., Worcester, Mass. 
WixuraMs, Prof. F. G., Ph.D. (Cornell) Susquehanna Univ., Selinsgrove, Pa. 
WixuiaMs, Asst. Prof. G. A., A.M. (California) Oregon State Coll., Corvallis, Ore. On 
leave 1931-32, Univ. of California, Berkeley, Calif. 
WiuuiAms, Prof. J. E., Ph.D. (Virginia) Dean, Virginia Poly. Inst., Blacksburg, Va. 
Wi.uiaMs, Prof. K. P., Ph.D. (Princeton) Indiana Univ., Bloomington, Ind. 523 EH. 3rd St. 
Wiuiams, Prof. 8. W., A.B., B.E. (Vanderbilt) Arkansas Coll., Batesville, Ark 
Wivuiams, Asso. Prof. W. L., A.M. (South Carolina) Univ. of South Carolina, Columbia, 
8. C. 
WILLIAMSON, Prof. C. O., Ph.D. (Chicago) Applied Math., Coll. of Wooster, Wooster, Ohio. 
er Joun, Ph.D. (Chicago) Assoc., Johns Hopkins Univ., Baltimore, Md. Dept. 
ath 
*Wituis, Rusy, A.B. (W ellesley) Head of Dept., Walnut Hill School, Natick, Mass. 
Wittson, Prof. F. N., C.E. (Rensselaer) Emeritus, Princeton Univ., Princeton, N. J. 
WILMER, P.L. Odebolt, Iowa. 
Wizson, Asso. Prof. A. H., Ph.D. (Chicago) Haverford Coll., Haverford, Pa. 
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Witson, C. R., M.S. (Iowa). Address unknown. 

WILSON, Doro: roy, A.M. (West Virginia) Head of Dept., Potomac State School, Keyser, 
W Va 306 S. Mineral St. 

Witson, Prof. E. B., Ph.D. (Yale) Vital Statistics, Harvard School of Public Health, 
Boston, Mass. rT Van Dyke St. 

Witson, Exizasetu W., A.M. (Radcliffe) Actuary, Cambridge, Mass. Mather Ct., Apt. 42. 

Witson, Prof. N. R., Ph.D. (Chicago) Univ. of Manitoba, Winnipeg, Man., Can. 989 
Grosvenor Ave. 

Witson, T. R. C., C.E. (Purdue) Sr. Engr., Forest Products Lab., Madison, Wis. 1911 
Kendall Ave. 

Witson, Prof. W. A., Ph.D. (Yale) Yale Univ., New Haven, Conn. 228 Park St. 

Wixson, Prof. W. H., Ph.D. (Illinois) Acting Déan, Coll. of Arts and Se., Univ. of Florida, 
Gainesville, Fla. 1242 N. Franklin St. 

Witton, Prof. J. R., M.A. (Cantab.) Univ. of Adelaide, Adelaide, South Australia. 

WINBIGLER, Prof. Atice, A.M. (Monmouth) Monmouth Coll., Monmouth, Ill. 

Wince_er, Prof. R. M., Ph.D. (Johns Hopkins) Univ. of Washington, Seattle, Wash. 

Wagener, Rev. G. L., M.S. (Chicago) Head of Dept., St. Johns Univ., Collegeville, 
Minn. 

WInsLow, Asst. Prof. J. B., A.M. (Michigan) Math. and Astr., Univ. of the City of Toledo, 
Toledo, Ohio. Temperance, Mich. 

Winters, F. W., A.M. (H: wrvard) Bell Telephone Labs., New York, N. Y. 150-52 Bayside 

G. Ss. (Natl. Normal Univ.) 5134 Carthage Ave., Norwood, Ohio. 

bia RE. ¢ . (Washington and Lee) Instr., W ashington and Lee Univ. , Lexington, 

a. Box 674 he 
a * Frances E., A.M. (Illinois) Grad. Asst., Univ. of Illinois, Urbana, Ill. Tuscola, 
Ul. 


Wo.re, ALBERTA, M.S. (Jowa State Coll.) Instr., Western Coll., Oxford, Ohio. 

Wotre, Asst. Prof. Ctypr, Ph.D. (California) California Inst. of Tech., Pasadena, Calif. 

WotreE, Asso. Prof. H. E., Ph.D. (Indiana) Indiana Univ., Bloomington, Ind. 316 N. 
Washington St. 

Wona, Asst. Prof. B. C., Ph.D. (California) Univ. of California, Berkeley, Calif. 1933 
Grant St. 

Woo, Kamcueuna, A.M. (California) International House, Berkeley, Calif. 

Woop, Prof. Frepricx, Ph.D. (Wisconsin) Hamline Univ., St. Paul, Minn. 

Woop, Asso. Prof. F. E., Ph.D. (Chicago) Northwestern Univ., Evanston, Ill. 909 Colfax 
St. 

Woop, Mera A., A.M. (Wisconsin) 106 Morningside Drive, New York, N. Y. 

Woop, Ross B., A.B. (Barnard) 121 Eighth St. N.E., Atlanta, Ga. 

Woop, Prof. Rurn G., Ph.D. (Yale) Smith Coll., Northampton, Mass. 

Woop, R. R., B.S. (Haverford) Secy., Friends’ Peace Committee, Philadelphia, Pa. 272 W. 
Main St., Moorestown, N. J. 

Wooparp, Prof. D. W. as D. (Pennsylvania) Howard Univ., W ‘ashington, D. C. 


WOODMANSEE, rie. W. A.M. (Wisconsin) Ripon Coll., Ripon, Wis. 

Woops, Prof. ¥. » Ph. D. '(Géttinge n) Mass. Inst. of Tech., Cambridge, Mass. 

Woops, Asst. Prof’ Roscog, Ph.D. (Illinois) Univ. of lowa, lowa City, Iowa. 221 Physics 
Bldg. 


—— G. F., Jr., A.M. (Ohio State) Head of Dept., Johnson C. Smith Univ., Charlotte, 

N.C. 

Woo.tarp, Asst. Prof. E. W., Ph.D. (George Washington) George Washington Univ., 
Washington, D. C. 

WoRTHINGTON, Asst. Prof. Eupuemia R., Ph.D. (Yale) Univ. of California at Los Angeles, 
Los Angeles, Calif. 

WreEN, Prof. F. L., Ph.D. (Chicago) Teaching of Math., George Peabody Coll., Nashville, 
Tenn. 

WRESTLER, Ferna E., A.M. (Kansas) Head of Dept., Jr. Coll., El Dorado, Kans. 421 W. 
Olive St. 

Wrigut, Asst. Prof. Frances M., A.M. (Brown) Elmira Coll., Elmira, N. Y. 

Wricut, Frances W., A.M. (Brown) Asst., Harvard Coll. Observ., Cambridge, Mass. 
250 St. 


Wrigar, H. Ph.D. (California) 514 W. 122nd St., New York, N. Y. 
Wriaat, VE M. (Minnesota) 8 Academy St., Bluefield, Va. 

Wrigut, Prof. W. A.M. (Princeton) Lincoln Univ., Lincoln University, Pa. 
W UNDER, Prof. C. ’ Ph. D. (Virginia) Atlantic Univ., Virginia Beach, Va 


WYANT, Prof. E. petted Ph.D. (Missouri) Northeastern Teachers Coll., Tahlequah, 
Okla. Dept. of Math. 
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Wruiz, Asso. Prof. C. C., Ph.D. (Illinois) Astr., Univ. of Iowa, Iowa City, Iowa. Univ. 
Observatory. 


YANNEY, Prof. B. ce Ph.D. (Chicago) Coll. of Wooster, Wooster, Ohio. 666 N. Bever St. 

Yanostix, G. A., C.E. (New York Univ.) Instr., New York Univ., New York, N. Y. 52 
Greenvale Yonkers, 

YarsBrovuaa, H. M., Ph.D. (Indiana) Head of Dept., State Teachers Coll., Bowling Green, 
Ky. 1224 Laurel Ave. 

Yates, Asst. Prof. R. C., Ph.D. (Johns Hopkins) Univ. of Maryland, College Park, Md. 
810 Mt. Vernon Ave., ’ Alexandria, Va. 

YeEaTon, Prof. C. H., Ph:D. (Chicago) Oberlin Coll., Oberlin, Ohio. 189 Foresi St. 

Yoruers, J. L., A.M. (Otterbein) Head of Dept., Coe Coll., Cedar Rapids, Iowa. 

Youne, A. L., M.S. (Iowa State Coll.) Farm Mechanics, Univ. of Illinois, Urbana, Ill. 709 
Indiana Ave. 

Youna, F.G., M.A. (Alberta) Instr., Provincial Inst. of Tech. and Art, Calgary, Alta., Can. 
1301 9th St. N.W. 

Youne, Asst. Prof. Jesstca M., Ph.D. (California) Math. and Astr., Washington Univ., 
St. Louis, Mo. 4511 N. 20th St. 

Young, Prof. J. W., Ph.D. (Cornell) Dartmouth Coll., Hanover, N. H. 

Youne, Asso. Prof. J. W. A., Ph.D. (Clark) Univ. of Chicago, Chicago, Ill. 5422 Blackstone 
Ave. 

Youna, Prof. Manet M., Ph.D. (Johns Hopkins) Wellesley Coll., Wellesley, Mass. 6 
Norfolk Terrace. 

Youna, Marcaret M., A.M. (Columbia) Instr., Brooklyn Coll., Brooklyn, N. Y. 1001 
Anderson Ave., New York, N. Y. 

Yourz, Parrick, M. Instr., Bucknell Univ., Lewisburg, Pa. 
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CoLLEGEVILLE. Winkelmann. 

Robbins. 

Minneapouis. Brink, Brooke, Bussey, Carl- 
son, Dalaker, Erwin, Gibbens, Gunstad, 
Guttman, Hart, Hartig, Jackson, Jensen, 
Kirchner, Ness, O’Toole, Priester, Scam- 
mon, Schey, Schnell, Shuman, Shumway, 
Thorp, Underhill, Wilder. 

Mooruweab. Leonard. 

NORTHFIELD. Gingrich, 
White. 

Sr. Pauu. Alice Irene, Chellevold, Kingery, 
Moench, Morgan, Taylor, Wood. 

Sr. Prerer. Rundstrom. 

VirainiA. Hancock. 

Winona. Bogard. 


Solum, Tangjerd, 


Mississippi. (16) 


A. AND M. Couueaer. Fox, C. D. Smith. 
Mountain. Hutchins. 
CLEVELAND. Hickey. 

Cuinton. Price. 

Ward. 

GRENADA. Harris. 

Dearman. 

Springs. McDonald. 
Jackson. Babbitt, McCoy, Mitchell. 
STARKVILLE. Edmondson. 
University. Bickerstaff, Rhodes. 
Wesson. Felder. 


Missouri. (48) 
Canton. Ingold. 
CapE GIRARDEAU. Johnson, Knepper. 
CarRTHAGE. Murto. 
Haertter, Tracy. 


CotumsiA. Callaway, Ingold, Robinson, 
Wahlin, Westfall. 

Fleet. 

Futon. Christian, Sweazey. 

Kansas City. Cutting, Higgins, Luby, 


Murray, Pierson. 

KIRKSVILLE. Cosby, Jamison. 

Kirkwoop. Harris, McFarland. 

MAysvILLe. Saunders. 

PARKSVILLE. Wells. 

Rouua. Hinsch. 

SEDALIA. Mayer. 

SPRINGFIELD. Finkel, H’ Doubler. 

Sr. Karr. 

St: Lovts. Dunkel, Grummann, Hunting- 
ton, King, Middlemiss, Muehlman, O’ Don- 


nell, Osborn, Rider, Roever, Shannon, 
Siroky, Stephens, Wilezewski, Young, 
Zimmerman. 


WARRENSBURG. Scarborough. 
WessTER Groves. Clarke, Pennell. 
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Montana. (6) 


BozEMAN. Hurst. 
HELENA. Canning, Wible. 
Missou.ta. Carey, Lennes, Merrill. 


NEBRASKA. (23) 
BURWELL. Opp. 
Crresco. Walker. 
GRAND IsLANbD. Anderson. 
Hastines. MecDill. 
KEARNEY. Hanthorn. 
LincoLn. Basoco, Brenke, 
Collins, Congdon, Gaba, 
Runge. 
Cubase, Bettinger, Campbell, Earl, Gunn. 
Perv. Hill. 
Srrana. Lefever. 
WayNE. Schmeiser. 
York. Feemster. 


Nevapa. (2) 
Reno. Allen, Searcy. 


Camp, Candy, 
Howie, Pierce, 


New Hampsuaire. (20) 

Concorp. Conwell. 

DuruHam. Bauer, Kichline, Kimball, 
Wilbur. 


Exeter. Barber, Butterfield, Sweet. 


Slobin, 


HANOVER. Beetle, Bill, Brown, Forsyth, 
Mathewson, Morgan, Perkins, Robinson, 
Silverman, Wilder, Young. 

NEw JERSEY. (39) 

BeLLEPLAIN. Durell. 

BLOOMFIELD. Hussey. 

East ORANGE. Stanwick. 

Hicutstown. Litterick. 

Jersey Criry. J. P. Smith. 

LAWRENCEVILLE. Mikesh. 

Leonia. Gafafer. 

Monrcrarr. Davis, Mallory. 


Moorestown. Wood. 
Morris Johnson. 
NeEwarRK. Conkling. 


New Brunswick. Bunyan, Meder, Morris, 


Nelson, Walter, Wilson. 

Princeton. Adams, Alexander, Dorroh, 
Eisenhart, Flood, Gillespie, Hille, Ken- 
nison, Knebelman, Lefschetz, Levine, 
Thomas, Veblen, Walker, Wedderburn, 
Wheeler, Willson. 

Summit. MacDonald. 


TRENTON. Colliton, Shuster. 
WorTENDYKE. F. E. Smith. 


New Mexico. (11) 

ALBUQUERQUE. Barnhart, Bauer, Fuller, 
Graham, Harp, MacKay, Newsom. 

East Las Vuaas. Rodgers. 
MountTaInatir. Conlee. 
City. Mickelson. 
Socorro. Reece. 

New York. (252) 
ALBAN 
Do Bell, Lester. 


ASSOCIATION OF 


y. Alice Irene, Beaver, Birchenough, 


AMERICA 


ALFRED. Polan, Seidlin, Titsworth. 

ALLEGANY. MeL aughlin. 

ANNANDALE -oN-HuUDSON. 
len. 

Aurora. Barbour, Carroll, Holleroft. 

BALDWIN. Grove. 

BaysIpB. Dean. 

BELLPoRT. Walsh. 

BINGHAMTON. Patten. 

Bronx. Tanzola. 

Brook yn. Berry, Bowden, Charosh, Cowles, 


Garabedian, Pha- 


Deutsch, Fleisher, F uller, Haas, 
Johnson, Karnow, Koch, Kryder, Lang- 
man, Lepowsky, Lieber, Locke, Marko- 


witz, Moore, Ruderman, Schuyler, Shorr, 
Thecla, Thompson, Welkowitz, Whitford, 
Young. 


BurraLto. Archer, Gehman, Harrington, 
Montague, Pound, Rice. 

Curnton. Brown, Carruth, Ferry, Fitch, 
Patterson. 

Corona. Hanson. 

Dae. Whaley. 

Evmira. Suffa, Wright. 

FLusHiNnG. Lehmann, Pruslin. 

Geneva. W. H. Durfee, W. P. Durfee, 


Tocher. 
Smith. 


Hubbs, Starrett, 
Hami.tton. Aude, A. W. 
Hovuauron. Brockett. 
IrHaca. Boothroyd, Cameron, Carver, Dye, 


Gillespie, Hadlock, Horsfall, Hurwitz, 
B. Jones, Karapetoff, Lowenstein, 
Paradiso, Purcell, Randolph, Ranum, 
Snyder, Torrance, Trevor. 


Jamaica. Barrett. 

JORDAN. Howe. 

KINDERHOOK. Magee. 

New York. Allen, Allison, Anderson, Archi- 
bald, Berger, Bergstresser, Berkeley, Berry, 
Blair, Bradley, Breckenridge, Breit, Brew- 
ster, A. B. Brown, Burdick, Burgess, Bush- 
ey, G. A. Campbell, G. C. Campbell, Clark, 
Cooley, Darkow, Dauenhauer, Doermann, 
Edmonson, Eisele, Farnum, Feld, Fiske, 
Fite, Flanders, Foster, Frank, Frankel, 
Fry, Funkhouser, Gentzler, Gill, Glover, 
Graham, Griffin, Hall, Harper, Hawkes, 
Henderson, Hill, Hirsch, Hopper, Hoyt, 
Hughes, Hurwitz, Hutchinson, Jablonower, 
Joffe, P. C. Jones, Kunte, Larkin, Line- 
han, MacGregor, Maiden, Miller, Mirick, 
Molina, Morehouse, Mullins, Paaswell, 
Packer, Payne, Pedersen, Penn, Plimpton, 
Pooler, Post, Pride, Quilty, Raudenbush, 
Reddick, Rees, Reeve, Ritt, Saurel, 
Schelkunoff, H. M. Schlauch, Ww. S. 
Schlauch, Schub, Seely, Shaw, Shewhart, 
Siceloff, Simons, Skelding, D. E. Smith, 
R. F. Smith, R. R. Smith, Spies, Steir- 
nagle, Tilley, Turner, Upton, E. Walker, 
H. M. Walker, Webster, Wechsler, Weis- 
ner, Whitford, Wick, Wilder, Winters, 
Wood, Wright, Young. 

NISKAYUNA. Male. 

OnEonTA. Schoonmaker. 

ParisH. Church. 
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PHEtps. Sweet. 

Porspam. Rowe, Waltz. 

POUGHKEEPSIE. Cummings, Wells. 

Rocuester. Betz, Gale, Harding, 
Smyth, Watkeys, Welton. 

Rye. Vivian. 

St. Bonaventure. Nickol. 

ScarsDALE. Mac Neish, Thiesmeyer. 

ScHENEcTADY. Burkett, Lerch, Libman, 
Morse, Oergel, Poritsky, Snyder, Stokes, 
Ulrich, Vedder. 

STaTEN Nordgaard. 

Syracuse. Campbell, Carroll, Decker, Har- 
wood, Jose, Lindsey, Ryan, Sperry, 
Taylor, Walters. 

TARRYTOWN. Putnam. 

Troy. Crockett, MeGiffert, Street. 

VALLEY STREAM. Henry. 

WELLSVILLE. Lish. 

West Point. Echols. 

Yonkers. Hubert, John, Yanosik. 


Long, 


Caro.ina. (31) 


ASHEVILLE. Peck. 
CHAPEL Browne, 
Lasley, Linker, Mackie. 
CHARLOTTE. O. M. Jones, Woodson. 
Davipson. Douglas, Mebane. 
DurHam. Dale, Dressel, Elliott, Hickson, 
Rankin, Roberts, Robison. 
Eton Couuece. Amick. 
GREENSBORO. Barton, Pegram, 
Streator, Strong, Watkins. 
GREENVILLE. Graham, ReBarker. 
Hor Sprinas. Meyer. 
Louisspura. Harris. 
Mars Hitt. Robinson. 
Winaate. Hendricks. 


Henderson, Hill, 


Ragsdale, 


Norra Daxora. (6) 


FarGo. Householder, I. W. Smith. 
GRAND Forks. Leith, Staley. 
University. Hitchcock. 

VALLEY City. Meyer. 


Ouro. (131) 


Apa. Fairchild, Whitted. 

AKRON. Bender. 

ASHLAND. Black. 

ATHENS. Borger, Reed. 

BerEA. Baur, Dustheimer. 

Bow.inGc GREEN. Mathias, Overman. 
BLUFFTON. Hirschler. 

CANAL WINCHESTER. Bareis. 
CHILLICOTHE. Mathias. 


CincinNATI. Barnett, Brand, Hancock, 
Hobensack, Justice, Kersten, Kindle, 
Lubin, Merriman, Moore, Miullings, 


Rhodes, Salkover, E. S. Smith, Yowell. 
CLEVELAND. Baker, Benander, Boyce, O. E. 
Brown, Burington, Burwell, Focke, John- 
son, Jonah, Justin, Morris, Musselman, 
Nassau, Oldenburger, Sanford, Sauté, 


Simon, Thomas, Tolar, Trofimov. 
Co.tumsus. Alden, Amos, Bamforth, Beatty, 


Blumberg, Buell, Harmount, Hildner, 
Horn, M. E. Jones, Kuhn, LaPaz, Mac- 
Duffee, Manson, Morris, Radé, Rasor, 
Rickard, Singer, Toops; Wildermuth. | 

Dayton. Hartwick. | 

DEFIANCE. Caris, MacCullough. 

DELAWARE. Crane, Newlin, Rowland. 

Finpuay. Roots. 

GAMBIER. Allen, Bumer. 

GRANVILLE. Ladner, Peckham, Wiley. 

Weaver. 

Hiram. Clarke, Jerome. 

IvorYDALE. Selheimer. 

Kent. Manchester, Schaeffer, Stelson. 

Marietta. Cope, Rea. 

Movunt Sr. Josprn. Corona. 

New Concorp. White. 

Norwoop. Wishard. 

OBERLIN. Cairns, Carr, Johnson, Sinclair, 
Smyth, Yeaton. 

Oxrorp. Anderson, Erickson, 
Spenceley, Tappan, Wolfe. 

PAINESVILLE. Lewis. 

Ross. Haldeman. 

SPRINGFIELD. Tripp. 

TirFin. Pierce. 

Brandeberry, 
Mercedes, Winslow. 

WesTERVILLE. Glover, Menke. 

WILMINGTON. Spinks. 

Wooster. Knight, Williamson, Yanney. 

YELLOW Sprinacs. Dawson, Dwyer. | 

Younastown. Foard. | 

ZANESVILLE. Riesbeck. 


Pollard, 


Dancer, Lemme, 


OKLAHOMA. (28) 
AtvA. Hall. 
CoRDELL. Croom. 
Miami. Whitney. 
Barrick. 
NorMAN. Brixey, Court, Duval, 
McFarland, Meacham, Reaves. 
SHAWNEE. Short. 
STILLWATER. Barnett, Drummond, Flan- 
ders, Garretson, Gundersen, H. W. Smith. 
TAHLEQUAH. Wyant. 
Tuusa. Byrd, Howard, Veatch, West. 
WEATHERFORD. McCormick. 


Oregon. (11) 
ALBANY. Ramsey. 
Corva.uis. Beaty, Johnson, Kirkham, Wil- 
liams. 
Evuaene. De Cou, McAlister, Milne. 
PortTLAND. Griffin, Merriss, Short. 


Hassler, 


PANAMA. (1) 
Panama Ciry. Linares. 


PENNSYLVANIA. (130) 
ANNVILLE. Wagner. 
Bata-Cynwyp. Sensenig. 
BARNESBORO. Fisanick. 
Beaver Fats. Cleland, McCormick. 
BETHLEHEM. Cairns, Cutler, Ewing, Fort, 
Latshaw, Rau, “aynor, Reynolds, Shook, 
Smail, Van Arnam. 
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Bryn Atuyn. Allen. 

Bryn Mawe. Lehr. 

Butter. Robb. 

CALIFORNIA. Poberg. 

Caruisue. Ayres, Landis. 

CoLLEGEVILLE. Clawson, Manning. 

Devon. Clarke. 

Easton. Hall, Hatch, W. M. Smith. 

Erte. Benedicta, Wells. 

GETTYSBURG. Reen. 

Grove Crry. Grimes. 

Harrissura. Whited. 

Haverrorp. Gummere, Reid, Wilson. 

Kurztown. Kunkel. 

LANCASTER. Charles, Long. 

Larimer. A. A. Jones. 

LATROBE. Seubert. 

LewissuraG. Gold, Lindemann, MacCreadie, 
Richardson, Youtz. 

Lincoun University. Wright. 

LocKHAVEN. High, S. J. Smith. 

Akers, Beisel. 

MILLERSVILLE. Seiverling. 

New WILMINGTON. Freas. 

PARADISE. Eshleman. 

Arnold, Bristol, Caris, Cham- 
bers, Constable, Crawley, Davis, Evans 
Kevles, Kline, Knedler, Kusner, Latshaw, 
Linton, Lufkin, Mitchell, Partridge, Ran- 
kin, W. Roberts, Rosengarten, Rothermel, 
Roulton, Safford, Shohat, Tartler, Wein- 
stein. 

PirtspurGH. Baird, Bohnert, Calkins, Geck- 
eler, Hicks, Hoover, Johnson, Kaltenborn, 
Mathews, Neelley, Olds, Riggs, Rosenbach, 
Saibel, Spencer, Swartzel, Taber, Taylor, 
Whitman. 

Sautspura. Githens. 

Scranton. Bertrand. 

SELINSGROVE. Williams. 

Sewick.ey. Miller. 

State Couiece. Cohen, Curry, Dunlap, 
Frink, Gordon, Gravatt, Hamilton, F. W. 
Owens, H. B. Owens, Rupp, Sheffer, Shibli, 
Wagner, West. 

SwarTHMoRE. Dresden, Marriott, Miller. 

Swissva.e. Bobertz, Foraker. 

Uprrer Darsy. McDonough. 

WasHINGTON. Atchison, Bert, Rasel, Shaub, 
Thomas. 

WAYNESBURG. Bond. 

WILLIAMSPORT. Smink. 


PHILIPPINE ISLANDS. (6) 
Laauna. Salvosa. 
Leyte. Icamen. 
Mania. Jimenez, Mills, Tan, Tienzo. 


Porto Rico. (3) 


MayAGueEz. Sanchez-Diaz. 
Rio Pepras. Horne. 
San GERMAN. Ramos. 


RHODE ISLAND. (22) 
Newport. Chase. 
East ProvipEnce. Tyler. 


ProvipENcCE. Adams, Agnew, Archibald, 
Astrachan, Bennett, Carlen, Chace, Cur- 
rier, Gilman, Manning, Morton, Mosko- 
vitz, Moyle, Oakley, Richardson, Ross- 
kopf, Smiley, Suesman, Tamarkin, Watt. 


Soutn Caro.ina. (12) 
CHARLESTON. Bond, Coleman. 
Co.tumBIA. Coleman, Jackson, Williams. 
GAFFNEY. Thompson. 

GREENVILLE. Earle. 
GREENWOOD. Weber. 
HARTSVILLE. Reaves. 
Rock Hitt. Grant, Pugh. 
SaLupa. Ramage. 


Sours Dakxora. (11) 


Brooxines. MacDougal, Miller, Rasmusen, 
Walder. 

GLENHAM. Stagner. 

Huron. Titt. 

MircHE.LL. Knox. 

Rapip City. Bowles, March. 

SpearRFIsH. Hesseltine. 

SPRINGFIELD. Hoopes. 


TENNESSEE. (17) 
CHATTANOOGA. Perry. 
HARROGATE. Messick. 
JACKSON. Carr, Walden. 
JEFFERSON City. White. 
KNOXVILLE. Bond, Ghormley. 
Knapp. 

Mempuis. Scott. 

NASHVILLE. Blair, 8S. I. Jones, N. 
W.L. Miser, Peterson, Wren. 

PuLaski. Meade. 

Serine Hume. 


P. Miser, 


Texas. (73) 

ABILENE. Burnam, Tate. 

ALPINE. Gilley. 

AMARILLO. Barrick. 

Austin. Banks, Barnes, Batchelder, Bene- 
dict, Cooper, Craig, Decherd, Dodd, 
Ettlinger, Feenberg, Horton, Lubben, 
Mitchell, Moore, Muller, Norbert, Quinn, 
Vandiver. 

Boerne. Hathaway. 

Boracer. May. 

BROWNSVILLE. De la Garza. 

Canyon. Murray. 

Station. Blumberg, Camp, Finlay, 
Halperin. 

Dauuas. Cell, Dice, E. H. Jones, Reinsch. 

Denton. M. C. Brown, Duncan, Hughes, 
Oldham 

Ex Paso. Kennedy. 

Fort Wort. Howard, Sherer. 

GALVESTON. Underwood, Van Fleet. 

GEORGETOWN. Wapple. 

Houston. Blau, Blumenthal, Bray, Dean, 
Evans, Ford, Lovett, P. K. Rees, W. A. 
Rees, Streetman. 

Luspspock. Edmonson, Sparks, Thompson, 
Underwood. 
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MarsHALL. Tinner. 

Nacoapocues. Cross, Ferguson, Oxsheer. 
View. Randall. 

Pickett. 

San Antonio. Hurry, MeNelly. 
STEPHENVILLE. McSweeny, Redden. 
TyLerR. Holmes, Nelson. 

Waco. Harrell. 

WaxXAHACHIE. Newton. 

Wicuita Fauus. Adams, Shirley. 


Uran. (3) 
Satt Lake City. Gibson, Pehrson, Unseld. 


Vermont. (11) 


Buruincton. Bullard, Butterfield, Dona- 
hue, Millington, Swift, Thomas. 

Mipp.esury. Hazeltine, Perkins, Wiley. 

NortHFIELD. Holmes. 

Winoosk1. Alliot. 


Virainia. (58) 

ASHLAND. Simpson. 

BuacksBuRG. Brodie, Hatcher, O’Shaughn- 
essy, Rasche, Williams. 

BLUEFIELD. Wright. 

Bristou. Mize. 

CHARLOTTESVILLE. Pinkerton, Stone, Wells. 

Emory. Miller. 

Errrick. Stokes. 

FarMvi._e. Taliaferro. 

GreEnway. Hollis. 

Hampton. Perkins. 

Houutns. Dickinson. 

LEXINGTON. Byrne, Paxton, Purdie, L. W. 
Smith, Witt. 

LyncuBura. Berry, Larew, Pattillo, Wiggin. 

Monterey. Colaw. 

RickMOND. Gaines, Harris, M. L. Smith, 
Wheeler. 

Carpenter. 

Staunton. Taylor. 

Sweet Briar. Moody, Morenus. 

University. Bruce, Buchanan, Echols, Lin- 
field, Luck, Oglesby, Sparrow, Thornton. 

VirGiniA Beacu. Huber, Wunder. 

WILLIAMSBURG. Russell, Stetson. 


WASHINGTON. (17) 

Butler, Isaacs. 

Ballantine, Carlson, Cramlet, Jer- 
bert, McFarlan, Moritz, Mullemeister, 
Neikirk, Winger. 

Buxton. 

Tacoma. Hanawalt, Martin. 

Wa.ia Bratton, Stewart. 

Yakima. Whitney. 


West Virainia. (18) 
CHARLESTON. Lanham. 
Harpers Ferry. Drew. 
Huntineton. Hackney. 
InsTITUTE. Lacy. 

INwoop. Mish. 
Keyser. Wilson. 
Lewispura. Boyd. 


Monraomery. W. F. Smith. 

Morgantown. Colwell, Davis, Hiesland, 
Reynolds, Stewart, Turner, Vehse. 

Morris. 

WHEELING. Bagby, Weimer. 


Wisconsin. (40) 


Conwell, Huffer. 

La Crosse. Adkins. 

Maptson. Allen, Bennett, Evans, 
Hartung, Ingraham, Langer, Lowney, 
Skinner, E. 8. Sokolnikoff, I. 8. Sokol- 
nikoff, Stromovsky, Van Vleck, Weaver, 
Whitford, Wilson. 

MILWAUKEE. Battig, Bear, Beckwith, Evans, 
Knight, Lewandowski, Parkinson, Pettit, 
Quarles, Roth, Simpson, Vass. 

Osxuxkosu. Beenken. 

PLATTEVILLE. Warner. 

Racine. Mary Joan. 

Rivon. Woodmansee. 

River Fatts. Eide. 

Superior. C. W. Smith. 

Wavkesua. Hopkins. 

West De Pere. De Cleene. 

Wisconsin Raprips. Me Millan. 


Wyomina. (4) 
Barr, Bellamy, 


Hart, 


LARAMIE. 
Rechard. 


Neubauer, 


FOREIGN MEMBERS. (Other than 
Canada.) 


ARGENTINE. (2) 
Buenos Arres, Baidaff, Caruthers. 


(1) 
ANTWERP. Vanhee. 


Burma. (1) 
Rancoon. Campbell. 


Curna. (3) 
Canton. MacDonald. 
NANKING. Chang. 
Pexina. Konantz. 


FRANCE. (3) 
Paris. Borel, Fréchet, Hadamard. 


GERMANY. (4) 
BERLIN. Cary. 
GérTinGEN. Boeder, Bond. 
Monicu. Wieleitner. 


Great Brirain. (5) 
CAMBRIDGE. Hardy. 
DuBuin. Rowe. 
Epinsurau. Horsburgh. 
NortrinGcHaM. Piaggio. 
Oxrorp. Frecheville. 


(2) 
De Schouten. 
RotrerpDAM. Manning. 


InpIA. (3) 
ALLAHABAD City. Mitra. 
CaucuTta. Prasad. 
Mapura. Lockwood. 


ITAxy. (6) 
Botoaena. Bortolotti, Enriques, Pincherle. 
CaGLiart. Crudeli. 
Rome. Laboccetta. 
TurRIN. Fubini. 


JAPAN. (3) 
Senpalr. Hayashi. 
Toxyo. Mikami. 
PyENGYANG, Korea. Parker. 
New ZEALAND. (1) 
DuNEDIN. Martyn. 


PoLaNp. (1) 
Warsaw. Dickstein. 
PortTuGAL. (1) 
LisBon. da Cunha. 
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Arrica. (3) 
BLOEMFONTEIN. Arndt. 
JOHANNESBURG. Dalton. 
Ronvesoscu. Muir. 


Soutu AusTRALIA. (1) 

ADELAIDE. Wilton. 

Spain. (1) 
Maprip. de Toledo. 

SwITzERLAND. (3) 

Frrpoura. Bays. 
GENEVA. Fehr. 
NeEvcHATEL. DuPasquier. 

Syria. (1) 
Berrot. Jurdak. 

TuRKEY. (1) 
CoNSTANTINOPLE. Mourad. 
IsTANBUL. Harshbarger. 


UKRAINE. (1) 
Kierr. Kryloff. 


RECAPITULATION OF MEMBERSHIP 


Individual members November 7, 1931 
Institutional members November 7, 1931 


Total membership November 7, 1931 
Total membership November 20, 1929 


CHARTER MEMBERSHIP 


Individual charter members. . 
Institutional charter members 


Total charter membership 


Net gain in individual members sar 
Net gain in institutional members. ..... 


Total net gain over charter membership... 
Total net gain since November 20, 1929. 


1,045 
52 
1,097 
969 
80 


by 
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BY-LAWS OF THE MATHEMATICAL ASSOCIATION OF AMERICA 
(INCORPORATED). 


ARTICLE PuRPOSE AND CORPORATE SEAL. 


1. This organization shall be known as 


THE MATHEMATICAL ASSOCIATION OF AMERICA (INCORPORATED). 


2. Its object shall be to assist in promoting the interests of mathematics in America, es- 
pecially in the collegiate field, by holding meetings in any part of the United States or Canada 
for the presentation and discussion of mathematical papers, by the publication of mathe- 
matical papers, journals, books, monographs and reports, by conducting investigations for 
the purpose of improving the teaching of mathematics, by accumulating a mathematical 
library and by cooperating with other organizations whenever this may be desirable for 
attaining these or similar objects. 
3. The Corporate Seal of the Association shall have inscribed thereon the name of the 
Association and the words “Corporate Seal—Illinois.” 


2 


ARTICLE II—MEMBERSHIP. 


. Any person who is interested in the field of collegiate mathematics shall be eligible 
for sicotiee to membership in the Association. 

2. Any institution in which the Calculus is regularly taught shall be eligible for elec- 
tion to institutional membership in the Association. Such an institution shall have the privi- 
lege of sending a voting delegate to the meetings of the Association. 

3. Election to membership shall be by vote of the Board upon written application from 
the individual or institution seeking admission, endorsed in the case of individuals by two 
members of the Association. 

4. Those who were admitted to membership in The Mathematical Association of 
America (unincorporated) prior to October 1, 1920, and were in good standing as such on 
that date, were thereby admitted to membership i in this Association (Incorporated). 


ARTICLE III—Boarp or TRUSTEES AND OFFICERS. 


1. The Officers of the Association shall be a President, two (2) Vice-Presidents, a 

Secretary-Treasurer, a Librarian and three (3) members of a Committee on Official Journal. 

The control and management of the affairs and funds of the Association shall be 

vested in a Board of twenty (20) Trustees (hereinafter called the “Board”), who shall be 

members of the Association. This Board shall consist of the officers of the Association and 
twelve (12) additional members. 

3. The President shall be elected by the Association’s members biennially for a term of 
two years and shall be ineligible for reélection. The Vice-Presidents shall be elected by the 
Association’s members annually for a term of one year, and four members of the Board shall 
be elected by the Association’s members annually for a term of three years. They shall be 
eligible for reélection, but not for more than two (2) consecutive terms. The Secretary- 
Treasurer, the Librarian, and the Committee on Official Journal, consisting of the Editor-in- 
Chief, the Manager and one other member, shall be appointed by the Board. All Officers and 
other: Trustees shall hold over until their respective successors are elected or appointed and 
qualify. 

4. The Board shall transact the official business of the Association and shall report its 
actions at the annual business meeting of the Association and in the official journal. A state- 
ment regarding any proposed action of the Board which makes or alters a question of policy 
shall be published in the official journal, or notice of such proposed action shall be mailed to 
each member, before final action has been taken, so that members of the Association may 
ees known to the Board their individual views. 

The Board shall have authority fo fill vacancies ad interim in any office, including 
coimnaban in the Board and in the Committee on Official Journal, and to make any other 
appointments necessary for the transaction of the business of the Association. 

6. At all meetings of the Board of Trustees a quorum shall consist of not less than 
five (5) members and no business may be validly transacted at a meeting at which less than a 
quorum is present; provided that any meeting of the Board, whether or not a quorum be 
present, may be adjourned to a specified time and place by a majority of the members present 
without notice to the members at large other than announcement of such meeting. Informal 
action based on a mail ballot by the members of the Board, if ratified at a properly convened 


meeting of the Board, shall be as valid and effective as if originally authorized at such 
meeting. 
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7. Approximately two months before the 'date of 'the annual meeting all members shall 
be given an opportunity to nominate by mail a candidate for each office to be filled by the 
members for the ensuing year. Approximately one month before the annual meeting the 
Board shall announce two candidates for each office to be filled by the members, one being 
the person who received the highest vote in the nominations and the other being selected 
from among the several nominees next in order. The election shall be by mail or in persor 
and shall close on the day of the annual meeting. 


8. The President shall be the Executive Officer of the Association, shall preside at all 
meetings of the Board of Trustees and at the annual meeting of the Association. He shall 
have the usual duties pertaining to his office and such other duties as may from time to time 
be assigned him by the Board of Trustees. 

9. The Vice-Presidents shall, in the absence of the President, have and exercise the 
powers of the President, their order being determined alphabetically. The Board of Trustees 
may assign to the V ice-President such duties as may from time to time be determined. 

10. The Secretary-Treasurer shall have the usual duties pertaining to the Office of 
Secretary and of Treasurer, including the custody of the records of the Association and of its 
Corporate Seal, the keeping of minutes of the meetings of the Board of Trustees and of the 
annual meeting and special meetings of members, and giving of due notice of all regular and 
special meetings of the Association and of the Board of Trustees and the supervision and safe- 
keeping of the funds of the Association. The Secretary-Treasurer shall also have the duty of 
seeing that whenever Trustees are elected, including the election of Trustees to fill vacancies, 
a Certificate, under the Seal of the Association, giving the names of those elected and the 
term of their office, shall be recorded in the Office of the Recorder of Deeds for Cook County, 
Illinois. Such Certificates shall be signed by the Secretary-Treasurer and verified by oath of 
the President. 

11. The Committee on Official Journal shall have supervision of the official journal 
subject to the control of the Board of Trustees. 


12. The Librarian shall have general charge of the library of the aiesbithins and shall 
direct its affairs, including the exchange of the publications of the Association, subject to the 
control of the Board. 


ARTICLE [V— MEETINGS. 


1. A meeting of the Association shall be held annually, at such time and place as the 
Board may direct. Special meetings of the Association may be called from time to time by 
the Board, or while the Board is not in session by the President of the Association, to be 
held at such time and place as may appear from the call. 


2. The outgoing Board shall hold a meeting immediately preceding the annual meeting 
of the Association next succeeding their election, and the members of the new Board shall 
hold a meeting and organize, by completing the Board, immediately succeeding the annual 
meeting of the Association at which the new members thereof were elected. Further meetings 
of the Board may be held from time to time at the call of the President or of any three (3) 
members of the Board. 

3. Notice of any meeting of members of the Association shall be given by the Secretary- 
Treasurer at least thirty (30) days prior to the date set for each meeting. Notice of all 
meetings of the Board ps A than the regular meetings, provided in Section 2 shall be given 
to each member of the Board at least fifteen (15) days prior to the date set therefor. 


4. Any member of the Association or of the Board may waive notice with the same 
effect as if due notice had been given him. 


5. At all meetings of the Association a quorum shall consist of not less than twenty-five 

25) members and no business may be validly transacted at a meeting at which less than a 

quorum is present; provided that any meeting of the Association, whether or not a quorum 

be present, may be adjourned to a specified time and place by a majority of the members 

present without notice to the members at large other than the announcement at such meeting. 

_ 6. Members may take part and vote in person or by proxy at all meetings of the Associ- 
ation. 


ARTICLE V—SECTIONS. 


Any group of not less than ten (10) members of this Association may petition the 
Board for authority to organize a Section of the Association for the purpose of holding local 
meetings. The Board shall have power to specify the conditions under which such authority 
shall be granted. 


2. The Association shall not be obligated to pay from its treasury any of the expenses 
of such Sections. 
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ArticLe VI—OrriciaL PUBLICATIONS. 


The Association shall publish an official prea which shall be sent free to all 
idea of the Association in accordance with Article V 

2. The Board shall have full control of the macbtioatiin and sale of the official journal 
and of all other official publications. 

3. The official journal shall be under the general management of the Committee on 
Official Journal. There shall also be appointed by the Board a body of Associate Editors who 
shall give assistance in connection with the official journal and under the direction of the 
Committee on Official Journal. 

4. The Board shall from time to time, as the need arises, make special provision for the 
management of any other official publications. 

5. The Board shall fix the price of the official journal and of any other official publica- 
tions of the Association, but in no case shall the journal be sold to non-members for less than 
the annual dues of individual members. 

ArticLE VII—Dvusgs. 

1. Individual members of the Association shall pay an initiation fee of Two Dollars ($2) 
at the time of election. 

2. The annual dues of each individual member shall be four Dollars ($4), including a 
ae to the official journal. 

The annual dues of each institutional member shall be Seven Dollars ($7), including 
two (5) subscriptions to the official journal. 

4 1 dues shall be payable on the first of January of each year. Should the annual 
dues of any member remain unpaid beyond a reasonable time, his name shall be dropped 
from the list after due notice. 

5. New members entering the Association after April 1 of any year shall have their dues 
pro-rated for the balance of the year, except when they desire to receive the full current 
volume of the official journal. 

6. The life membership fee shall be the present value, according to McClintock’s Male 
Annuitant Table based upon four (4) per cent interest, of an annuity due of Four Dollars ($4) 
a year at the attained age of the member; an annual valuation of the life membership fund 
shall be made under the McClintock Male Four (4) Per Cent Table; and the reserve thus 
computed shall be held as a liability. 


ARTICLE VIII—AMENDMENTS TO THE ARTICLES OF ASSOCIATION AND By-Laws 


1. Changes in the Articles of Association or amendments to the By-Laws may be made 
at any annual meeting of the Association, or at any adjourned session thereof, or at any 
special meeting of the Association called for such purpose, by a two-thirds (}) vote of those 
present and entitled to vote; provided that due notice concerning such amendment shall 
have been printed in the official journal, or mailed to each member, at least one (1) month 
before the date of such ‘meeting. 

2. No changes in the Articles of Association shall have legal effect until a certificate 
thereof, verified by oath of the President and under Seal of the Association; attested by the 
Secretary- Treasurer, shall be filed in the office of the Secretary of State of the State of Illinois 
and recorded in the office of the Recorder of Deeds for Cook County, Illinois. 
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PERIODS OF SERVICE OF THE OFFICERS OF THE ASSOCIATION 
PRESIDENTS 
VicE-PRESIDENTS 
R. G. D. RicHARDSON............... 1927, 1928 
.1921 W.C. GrausTEIN,........ . 1929, 1930 
SECRETARY-TREASURER. 
(Appointed by the Trustees after 1918) 
COMMITTEE ON OFFICIAL JOURNAL. 
(Appointed by the Trustees.) 
.1916- H. P. MANNING...... . . 1921-1922 


R. D. CARMICHAEL. 
W. H. 
R. C. ARCHIBALD 

W. A. Hurwitz... 


A. A. BENNETT....... 


1916-1918 


. 1916-1918 
. 1919-1921 
. 1919-1921 


. 1922 


W. B. Forp... 
J. L. CoouipGe 
A. J. KEMPNER 
W. H. Bussey. 
W. B. CaRvEr. 


ELECTED MEMBERS OF THE BOARD 


1922-1924, 1930- 
K. D. .1916 
OswaLp VEBLEN... 1916, 1920-1922, 


R. C. ARCHIBALD. . 
FLoRIAN Cagsort. 


M. B. Porter..... 
J. W. Youne...... 


B. ...... 


E. H. Moore.... 


ALEXANDER ZIWET. . 


E. R. HEDRICK.... 


1926-1931 


. 1916-1917, 


1916, 


J. N. VAN DER VRIES.......... 
A. MERRILL........... 


D. E. Smiru....... 


EvizaABETH B. CowLey....... 


G. A. ... 


.1916-—- 


1923-1930 
1918-1923, 
1926-1930 
1916-1917 


. 1916-1917, 


1920-1922 
1921, 1930- 
1916-1921, 
1923-1928 
1916-1918 


1917-1922, 


1924-1929 
1916-1918 
1917-1919 


1917-1919, 


1921-1926 


1918-1920 
1918-1920, 


1922-1924 


E. J. WILCZYNSKI... 


be F. 


EISENHART. 


E. V. 
E. L. Dopp 


R. D. CARMICHAEL 
A. A. BENNETT.... 


H. L. 


C. F. GuMMER.. 


DUNHAM JACKSON... 


E. SMITH. . 
. B. CHACE. 
. COOLIDGE.. 


E. R. Smita... 
W. L. 
Lao G. SIMONS... 
J. W. GLOVER... 


HUNTINGTON... 


. 1923-1925 


.1924— 
. 1926-1931 
.1932- 


1918-1919, 


1922-1926 


1919-1922, 


1925-1930 


7, 1919-1927 


1920 
1924-1929 
1921, 1930- 


. 1921-1923, 


1925-1930 


. 1921-1925 


. 1923-1929 


1923-1925 
1924-1025 
1926-1931 


1927-1928 
1928— 


. .1929- 
. 1929 


1930- 


1930-— 


1931- 


.1931- 
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THE ANNUAL MEETING OF THE MINNESOTA SECTION 


The annual meeting of the Minnesota Section of the Mathematical Associa- 
tion of America was held at St. John’s University, Collegeville, Minnesota on 
Saturday, May 16, 1931. Sessions were held at 11:00 o’clock and at 2:30 o’clock 
with luncheon in the dining room of St. John’s University. Professor C. H. 
Gingrich, chairman of the Section, presided at both sessions. 

Eighty-five persons attended the meeting including the following twenty 
members of the Association: Sister Alice Irene, R. W. Brink, W. H. Bussey, 
Elizabeth Carlson, H. H. Dalaker, Margaret C. Eide, C. H. Gingrich, W. L. 
Hart, H. E. Hartig, Dunham Jackson, C. M. Jensen, W. H. Kirchner, L. W. 
Moench, L. J. Schnell, F. J. Taylor, Ella Thorp, A. L. Underhill, Marion B. 
White, G. L. Winkelmann, Fredrick Wood. 

At the afternoon session a vote of thanks was adopted as a sign of apprecia- 
tion of the cordial hospitality of St. John’s University and the efforts of its de- 
partment of mathematics. Officers for the following year were elected as follows: 
Chairman, Margaret C. Eide, State Teachers College, River Falls, Wisconsin; 
Secretary, A. L. Underhill, University of Minnesota; Members of the Executive 
Committee, Marion B. White, Carleton College, Northfield; F. J. Taylor, Col- 
lege of St. Thomas, St. Paul; C. M. Jensen, Macalester College, St. Paul. 


The following seven papers were presented: 


1. “The solution of the differential equation curl curl A =0 in spherical and 
cylindrical coordinates” by Professor Fredrick Wood, Hamline University. 

2. “Properties of a wave equation” by Mr. Edwin N. Oberg, University of 
Minnesota, by invitation. 

3. “Report of the committee on college entrance requirements in geometry” 
by Professor Dunham Jackson, University of Minnesota. 

4. “Mathematics and liberal education” by Professor W. H. Bussey, Univer- 
sity of Minnesota. 

5. “Correlation between the sex of human siblings in twin and triple births” 
by Miss Borghild Gunstad, University of Minnesota, by invitation. 

6. “The nth derivative of a function of a function” by Mr. Max G. Scherberg, 
University of Minnesota, by invitation. 

7. “Placement tests and high school training in mathematics” by Professor 
Robert F. Schuck, University of Minnesota, by invitation. 

Abstracts of some of these papers follow: 


1. In considering the vector potential A for a given field the equation curl 
A=0 arises. Its relation to V?A =0 suggests that a solution may be found 
by following the usual procedure in solving V?A =0. The work is carried out 
in spherical and cylindrical coordinates and the results are found to be closely 
related to the solutions of V?A =0. That the work can be carried out in other 
systems of coordinates seems quite possible. 
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